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Section 1
PROJECT DESCRIPTION

INTRODUCTION

The United States Environmental Protection Agency (EPA)
requires that all EPA contractors participate in a centrally
managed quality assurance (QA) program. That requirement
applies to all environmental monitoring and measurement
efforts mandated or supported by the EPA. Each contractor
generating data has the responsibility to implement minimum
procedures to ensure that the precision, accuracy, complete-
ness and representativeness of its data are known and docu-
mented. To ensure that the responsibility is met uniformly,
each EPA contractor must prepare a written Quality Assurance
Project Plan (QAPP) covering each project it is contracted
to perform.

This QAPP presents the organization, objectives, functional
activities and specific QA and quality control (QC) activ-
ities associated with bench-scale treatability studies for
remedial design at the NSL/ECC site. Specifically, the por-
tion of the predesign investigation addressed in this QAPP

is the collection and analysis of groundwater and leachate

to evaluate metal removal processes in bench-scale treatability
studies (jar tests).

SITE DESCRIPTION

The ECC and NSL sites lie in a rural area of Boone County,
Indiana, south of the intersection of State Route 32 and

U.S. Highway 421 and about 10 miles northwest of Indianapolis.
The ECC site occupies 6.5 acres immediately west of the
168-acre NSL site. The landfill occupies approximately

70 acres of the NSL site (Figure 1).

The area surrounding the sites is largely undeveloped. Land
use to the east and south of the site is agricultural, and
to the west and north it is residential. Approximately

50 residences are within 1 mile of the site.

An unnamed drainage ditch that separates the NSL site from

the ECC site flows into Finley Creek near the southwest cor-
ner of the landfill. Finley Creek discharges into Eagle Creek
about 1/2 mile downstream of the site. Eagle Creek then flows
south for about 9 miles before emptying into the Eagle Creek
Reservoir, which is used by the City of Indianapolis as part
of its drinking water supply.
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SITE HISTORY

NSL is privately owned and operated as an active solid waste
disposal facility. The landfill site has been active since
at least 1962 and has accepted various industrial and munic-
ipal wastes during the course of its operation. The vice
president of NSL has estimated that 16 million gallons of
hazardous waste have been disposed of in the landfill. A
3-acre o0il separation lagoon is visible in a 1977 aerial
photograph. The site has had recurring operational defi-
ciencies as reported by the Indiana State Board of Health
(ISBH). The U.S. EPA detected leachate running into Finley
Creek, and groundwater contamination was detected in moni-
toring wells at the site. The site was placed on the
National Priorities List (NPL) in 1983.

ECC began operation in 1977 and was engaged in the recovery,
reclamation, and brokering of primary solvents, oils, and
other wastes received from industrial clients. Waste prod-
ucts were received in drums and bulk tankers and prepared for
subsequent reclamation or disposal. Reclamation processes
included distillation, evaporation, and fractionation to
reclaim solvents and oil. ECC wastes disposed of at NSL
reportedly included 5,000 gallons/month of waste fluids from
the o0il reclamation, still bottoms and solvent recovery waste,
50 to 80 drums/day of paint sludge, thinner, stain, and resin
sludge, and at least 7,000 drums whose contents are unreported.

Drum shipments to ECC were halted in February 1982 after

U.S. EPA and ISBH investigations found evidence of accumula-
ted contaminated stormwater onsite, inadequate management of
drum inventory, and several spills. In 1983, ECC was placed
on the NPL. The EPA subsequently removed, treated, and
disposed of cooling pond waters, about 30,000 drums of waste,
220,000 gallons of hazardous waste from tanks, and 5,650 cubic
yards of contaminated soil and cooling pond sludge.

Remedial investigations of soil, hydrogeology, surface water,
and sediment at both sites began in 1983 and continued to
November 1985. Details of the investigations are included

in the ECC and NSL Remedial Investigation (RI) reports. Data
for groundwater and leachate samples from the RI reports are
found in Appendix B.

Soil contaminants found onsite at the ECC site were primar-
ily volatile organic compounds (VOCs) and phthalates. VOCs

in the surface soils have migrated downward. A shallow sand
and gravel deposit (approximately 18 feet below ground sur-
face) has also been found to be contaminated with VOCs, though
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the source may be a former onsite cooling pond rather than
downward migration from the surface soils. Organic contami-
nants were also found in Finley Creek downstream of the site.

Soil contaminants detected in peripheral subsurface soils at
the NSL site were primarily semivolatile organic compounds
and some VOCs, found at depths of 13 to 15 feet. A sand and
gravel lens at or near the ground surface in the southwest
corner of the site was found to be contaminated with VOCs.
PAHs and VOCs were also detected in Finley Creek downstream
of the site.

The Feasibility Study reports for the NSL and ECC sites
(dated December 5, 1986) contain more detailed information

on the nature of site contamination and site hazards. The
alternative recommended for site remediation includes ground-
water and leachate collection and treatment.

Predesign and supplemental investigations including geo-
technical, hydrogeologic, and groundwater, leachate and soil
sampling were comducted in August 1987 and the spring of 1988.
Details of these investigations are found in Predesign Tech-
nical Memorandums 1 and 2 (August and November 1988) and

data from the groundwater and leachate samples are included
in Appendix B.

TARGET COMPOUNDS

The compounds of major concern at the NSL/ECC site are TCL
metals, VOCs, and semivolatile organic compounds in soil and
groundwater. Sample analyses for the bench-scale metal pre-
cipitation study will focus primarily on the TCL metals and
VOCs. The bench-scale precipitation study is to assess the
removal of metals in the coagulation/flocculation process.
Conventional pollutants such as BOD. and suspended solids
will also be affected. It is not e§pected that precipita-
tion processes will alter the concentrations of organic com-
pounds in the influent, although there may be some release

of VOCs during mixing. Semivolatile organic compounds should
not be effected by the precipitation process. Samples will
be analyzed using Routine Analytical Services (RAS) protocols
and, for copper and chromium, Special Analytical Services
(SAS) of the Contract Laboratory Program (CLP). Conventional
water quality parameters, chromium, and arsenic will be
analyzed by the ISBH laboratory. Required quantification
limits for target compounds are listed in Appendix A.
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The ISBH laboratory will perform the groundwater and leachate
sample analysis for conventional water quality parameters,
chromium and arsenic because:

o The analyses performed by the laboratory count
toward the state's participation in the Superfund
program.

o Quick turnaround of sample analytical results can

be obtained.

o CH2M HILL has previously had good experience with
the ISBH laboratory for similar analyses.

o Use of the ISBH laboratory saves costs that would
otherwise be charged to the CLP.

o The laboratory location is convenient, reducing
the possibility of problems associated with sample
storage and management.

The monitoring system for ISBH protocols and capabilities
has been set up and the EPA audits the laboratory annually
through the NPDES program. The ISBH laboratory is subject
to audits for the Superfund project.

PROJECT OBJECTIVES

The objectives of the bench- and pilot-scale treatability
studies are to collect data needed to design and implement
the EPA preferred alternative, which consists of:

Deed and access restrictions

RCRA cap over the site

Rerouting of surface water

Leachate collection and treatment
Groundwater collection and treatment
Monitoring

000000

Details of the selected remedial alternative are presented
in the Record of Decision (ROD) for the site (September 25,
1987).

The bench-scale treatability study will address only the
evaluation of groundwater and leachate treatment. This QAPP
is concerned with the collection of groundwater and leachate
for use in bench-scale treatability studies to evaluate metal
removal including chemical precipitation requirements. The
second phase of the study, not addressed in the QAPP, will
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evaluate subsequent treatment processes for removal of con-
ventional pollutants and organic compounds.

Leachate and groundwater samples will be collected to obtain
data for the bench-scale treatability study. Leachate sam-
ples will be taken from an onsite leachate tank and ground-
water from existing wells along the south-southwest perimeter
of the site and in the supplemental investigation area. Well
locations lie along the general alignment of the proposed
groundwater collection system or extraction well field. CLP
and ISBH data will be used to assess the removal of metals
and the effect of metal removal on residual VOCs and conven-
tional pollutants from optimized precipitation processes.
Pilot study design and treatment plant design will be devel-
oped from the results.

The actual bench-scale tests will be contracted to an outside
laboratory. The contracted laboratory will be responsible
for sample analysis during the evaluation of different treat-
ment processes. Characterization of the influent for use in
the bench-scale studies and determination of concentration

in the final effluent from the treatment process as optimized
by the contractor will be determined through analysis by the
EPA and ISBH. TCL metals and VOCs will be analyzed through
the CLP. The ISBH will perform conventional pollutant,
chromium and arsenic analysis.

The sampling team will perform field analysis of pH, temper-
ature, and specific conductance. HNu or OVA air monitoring
for VOCs will be used to monitor the safety of sampling
personnel,

PROJECT TASKS

Groundwater Sampling

The pump test well and ECCMW17, which were installed during
the supplemental investigation, will be sampled for laboratory
and bench-scale testing. At least five well volumes of water
will be purged from the well using a peristaltic pump,
bailer, or a submersible pump before samples are taken.
Samples will be analyzed in the field for pH, temperature,
and specific conductance. Unfiltered samples will be sent

to CLP laboratories for metals and VOC analysis. The ISBH
laboratory will analyze the unfiltered samples for
biochemical oxygen demand (BOD), chemical oxygen demand
(COD), total suspended solids (TSS), volatile suspended
solids (VSS), total dissolved solids (TDS), chlorides,
sulfates, nitrate, nitrite, alkalinity, ammonia nitrogen,



Date 03/17/89
Revision: 2
Page: 1-6

total Kjeldahl nitrogen (TKN), total chromium, hexavalent
chromium, arsenic, and total phosphorus.

VOC samples will be collected using a dedicated Teflon or
stainless steel bailer. Approximately one 55-gallon drum of
sample from each location will be collected for use in the
bench-scale testing. Effluent from the laboratory-optimized
metal treatment process will also be sent to the CLP labo-
ratories to be analyzed for metals and VOCs and to the ISBH
laboratory for conventional pollutants. The groundwater
sampling procedures are described in the Site Sampling Plan
(Appendix A). A total of twenty groundwater samples (plus
replicates and blanks) will be submitted for analysis. Ten
groundwater samples (plus replicates and blanks) will be
collected in the field and submitted for analysis. Ten
groundwater samples (plus replicates and blanks) from the
optimized treatment process will be submitted for analysis.

Leachate Tank Sampling

Samples will be taken from leachate collection tank No. 2
for bench-scale testing and laboratory analysis. The sam-
ples will be obtained using a diaphragm pump equipped with
flexible tygon tubing.

Leachate samples will be submitted for analysis in the same
manner as groundwater samples. VOC samples will be collected
from the observational pumpout port of the tank using a stain-
less steel or teflon bailer. Monitoring for released VOCs
using an OVA or HNu is recommended before tank sampling for
the safety of sampling personnel. Approximately one 55-gallon
drum of leachate will be collected for use in the bench-scale
study. Effluent from the laboratory optimized treatment
process for leachate will be submitted for analysis in the
same manner as groundwater samples.

Sampling procedures are described in the Site Sampling Plan.

A total of ten tank samples (plus replicates and blanks) will
be submitted for analysis. Five leachate samples (plus repli-
cates and blanks) will be collected in the field and submitted
for analysis. Five leachate samples (plus replicates and
blanks) from the optimized treatment process will be submitted
for analysis. Sampling locations for both groundwater and
leachate are shown in Figure 2,

Treatability Study and Bench-Scale Testing

The contractor, given sufficient amount and characterization
of influent, will be required to optimize the precipitation



Date 03/17/89
Revision: 2
Page: 1-7

process to achieve the highest percentage removal of the
target metals. For example, precipitation by hydroxide or
sulfide or coprecipitation could be examined. The contractor
will determine the amount of influent water required to per-
form these tests. Specification in regards to documentation
and analysis to be required of the contractor will be pre-
sented in the bid document.

Data Needs and Data Quality Objectives

The results from bench-scale testing will be used to evaluate
the effectiveness of an optimized metal precipitation, coag-
ulation, and flocculation process and to design pilot studies
for evaluating downstream treatment processes. Data needs
include:

o Characterization of the effectiveness of the metal
precipitation process

o} Chemical characterization of the influent before
treatment by metal precipitation

(o} Chemical characterization of the effluent from the
optimized metal precipitation process

Data quality objectives for the metal precipitation bench-
scale tests will be to:

o Determine whether the optimized metal precipita-
tion processes can treat the leachate and ground-
water from the site

o Determine which volatile organic compounds and
conventional pollutants will be removed in the
metal precipitation process to design the pilot
tests and downstream treatment processes

o Determine if the proposed NPDES permit limits (Ap-
pendix G) can be met by the metal precipitation
processes

o Screening of VOC concentrations with an HNu or OVA

to monitor the safety of field sampling personnel
and select proper personal protective equlpment as
outlined in the site safety plan

o Identify characteristics of the influent which
will affect precipitation processes with field
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measurements, including temperature, specific
conductivity, and pH

SAMPLE NETWORK AND RATIONALE

Table 1 summarizes anticipated analyses to be performed on
samples from the NSL/ECC site. The compounds to be analyzed
for during the bench-scale treatability study are listed in
Table 1. Sampling methodologies and protocols are described
in the Site Sampling Plan (Appendix A).

PROJECT SCHEDULE

The sampling schedule has not yet been determined. Bench-
scale testing will proceed as soon as the contracted
laboratory receives the collected samples. Figure 3 shows
the proposed schedule and duration of the proposed tasks.

GLT821/10
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Section 2
PROJECT ORGANIZATION AND RESPONSIBILITY

CH2M HILL has overall responsibility for all phases of the
bench-scale treatability study, including overall management
and QA/QC. CH2M HILL will perform the field sample
collection, field measurement, and field screening and
prepare the study report.

TASK PM--PROJECT MANAGEMENT

Project management will be conducted through CH2M HILL's
regional office in Milwaukee. Contact will be maintained
with the EPA's Remedial Project Manager (RPM) during all
phases of the project.

Monthly reports will be submitted to keep the EPA apprised
of the technical, financial, and schedule status of the pro-
ject. Other CH2M HILL responsibilities include controlling
budgets and schedules; selecting, coordinating, and schedul-
ing staff and subcontractors for task assignments; and main-
taining project quality control and assurance programs.

TASK QC--QUALITY CONTROL

Throughout the project, a quality control review team will
periodically review project files, project deliverables, and
site inspections. The team will consist of three profes-
sionals with experience from appropriate disciplines related
to the problems and investigations at the site.

The following responsibilities have been assigned to the
project:

o Remedial Project Manager (RPM)
Karen Vendl (U.S. EPA)

o Site Manager (SM)
Alpheus Sloan III (CH2M HILL)

o Program Manager (PM)
John Fleissner (CH2M HILL)

o Quality Assurance Manager (QAM)
Greg Peterson (CH2M HILL)

0 CH2M HILL Review Team Leader (RTL)
David Lane (CHZ2M HILL)
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o Sample Team Leader
Ned Pennock (CH2M HILL)

o Laboratory Operation
Samples for RAS and SAS chemical analysis will be
sent to an EPA CLP laboratory. Samples for con-
ventional water analysis and selected metals will
be sent to the ISBH laboratory.

o Preparation of SAS requests
CH2M HILL
o System/Performance Audits

- CH2M HILL QA Manager (field)
- U.S. EPA EMSL--Las Vegas (RAS and SAS--CLP)

- U.S. EPA Quality Assurance Section (QAS) of
the Monitoring and Quality Assurance Branch
(MQAB) (ISBH)

o Review of Tentatively Identified Compounds
Laboratory Scientific Support Section (LSSS), CRL

o Final Review and Validation of CLP (RAS and SAS)
Data, including Tentatively Identified Compounds
U.S. EPA Region V
Laboratory Scientific Support Section (LSSS)
Central Regional Laboratory (CRL)

o CLP Data Completeness
CHZ2M HILL

o Final Review and Validation of ISBH Data
CH2M HILL

o ISBH Data Completeness
CH2M HILL

o Final Review and Approval of QAPP

U.S. EPA, Region V QA officer
Primary responsibility for project quality rests with the SM.

Independent QA review will be provided by the QA reviewers.
A project organization chart is presented in Figure 4.
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Section 3
QUALITY ASSURANCE OBJECTIVES

The overall QA objectives are to develop and implement pro-
cedures for field sampling, chain of custody, laboratory
analysis, and reporting that will provide data for evaluat-
ing influent to be treated and to evaluate the effluent from
the optimal treatment scheme proposed by the contractor. QA
objectives for measurement data are to develop procedures
for precision, accuracy, completeness, representativeness,
and comparability. Specific procedures to be used for samp-
ling, chain of custody, calibration, laboratory analysis,
reporting, internal quality control, and its preventative
maintenance and corrective actions are described in other
sections of this QAPP.

FIELD QC AUDITS

Replicate and blank groundwater and leachate samples will be
collected in the field and submitted to the CLP and ISBH
laboratories to assess the quality of data from field
sampling efforts. Replicate samples will be used to assess
the combined effects of sample collection, handling, and
analysis on data precision. Field blanks will be analyzed
to check for procedural factors or ambient conditions at the
site that may cause contamination. Trip blanks will be
prepared for groundwater and leachate VOC samples to check
for cross-contamination that may occur during sample storage
or shipment. Numbers of both replicates and blanks are
provided in Table 1, and methods of collection are specified
in the Site Sampling Plan.

Replicate samples must be collected concurrently with actual
samples in exactly equal volumes, at the same location, with
the same sampling equipment, and in identical containers.
They must also be preserved and handled in the same manner
as the samples. Field blank samples will consist of deion-

ized, contaminant-free water that is collected, containerized,

treated, and handled in the same manner as the samples. The
trip blank samples will be prepared offsite by filling clean
VOA vials with ultrapure distilled water. They will accom-

pany the groundwater and leachate samples to and through the
CLP laboratory.

The number of replicate, field blank, and trip blank samples
is listed in Table 1. Field blank samples and field repli~
cate samples will be collected at the frequency of one per
group of ten or fewer investigative samples. Trip blank
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samples for groundwater and leachate VOCs will be collected
at the frequency of one (two 40-ml vials) per each shipping
cooler of water VOA samples.

Field measurements, including pH, specific conductivity, and
temperature, involve data where QA concerns are appropriate
but sample collection is not required. Procedures for con-
ducting field measurements, calibrating equipment, and main-
tenance are documented in Appendix E. The primary QA objec-
tives for field measurements are to obtain reproducible
measurements with a degree of accuracy consistent with limi-
tations of the analytical techniques used and with the
intended use of the data.

ACCURACY, PRECISION, AND SENSITIVITY
OF LABORATORY ANALYSIS

All groundwater and leachate samples will be analyzed by a
CLP laboratory or the ISBH laboratory. The QA goals for RAS
are established under CLP guidelines, as stated in the State-
ment of Work for Organics Analysis (July 1987) and the
Statement of Work for Inorganics Analysis (July 1987). The
quality control limits for accuracy and precision for CLP
analyses are also stated in the Statements of Work. Besides
routine organic and inorganic analyses, CLP Special Analyti-
cal Services (SAS) QA for groundwater and leachate samples
are presented in Appendix C. QA goals for the ISBH labora-
tory are presented in Appendix D. QA goals for field mea-
surements, including accuracy and precision, are documented
in Appendix E.

COMPLETENESS, REPRESENTATIVENESS,
AND COMPARABILITY

Data completeness can be quantified during data assessment.
The laboratories are expected to provide data meeting QC
acceptance criteria for 90 percent or more of the requested
determinations.

The objective of representativeness is to assess whether the
information obtained during the investigation accurately
represents the actual site conditions. Requirements of rep-
resentation were determined from previous investigations.
Representativeness will be assessed after initial data vali-
dation.

The use of the standard sampling procedures and recognized
field and laboratory techniques for sampling and analyses
should make the resulting data comparable to other similar
measurements on similar samples.
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METHOD DETECTION LIMITS

Contract required quantification limits for RAS are given in
Appendix A, Table A-2. Contract required method detection
limits for SAS are given in Appendix C. Detection limits
for ISBH data are presented in Appendix D. The detection
limits for field measurements are described in the proce-
dures for operating the equipment (Appendix E).

GLT821/30
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Section 4

SAMPLING PROCEDURES

Detailed sampling procedures are provided in the Site
Sampling Plan (Appendix A). Table 1 contains a summary of
sampling and analysis.

GLT821/31
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Section 5
SAMPLE CUSTODY

INTRODUCTION

It is U.S. EPA and Region V policy to follow the U.S. EPA
Region V sample custody or chain-of-custody protocols as
described in "NEIC Policies and Procedures," EPA-330/9-78-
001-R, revised June 1985. This custody is in three parts:
sample collection, laboratory, and final evidence files.
Final evidence files, including all originals of laboratory
reports and purge files, are maintained under document con-
trol in a secure area.

A sample or evidence file is under your custody if the docu-
ments:

o) are in your possession
o are in your view after being in your possession
o were in your possession and you placed them in a

secured location
o are in a designated secure area

FIELD SPECIFIC CUSTODY PROCEDURES

The sample packaging and shipment procedures summarized below
will ensure that the samples arrive at the laboratory with
the chain-of-custody intact.

Field procedures are as follows:

1. The field sampler is personally responsible for the care
and custody of the samples until they are transferred
or properly dispatched. As few people as possible should
handle the samples.

2. All bottles will be tagged with sample numbers and loca-
tions. The Sample Management Office (SMO) number and
stickers will be affixed.

3. Sample tags are to be completed for each sample using
waterproof ink unless prohibited by weather conditions.
For example, a logbook notation would explain that a
pencil was used to fill out the sample tag because a
ballpoint pen would not function in freezing weather.
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The contractor's site manager must review all field
activities to determine whether proper custody proce-
dures were followed during the field work and decide if
additional samples are required. He or she should
notify the U.S. EPA Remedial Project Manager of a breach
or irregularity in chain-of-custody procedures.

Transfer of custody and shipment procedures are as follows:

1,

Samples are accompanied by a properly completed chain-
of-custody form. The sample numbers and locations will
be listed on the chain-of-custody form. When transfer-
ring the possession of samples, the individuals relin-
quishing and receiving will sign, date, and note the
time on the record. This record documents transfer of
custody of samples from the sampler to another person,
to a mobile laboratory, to the permanent laboratory, or
to/from a secure storage area.

Samples will be properly packaged for shipment and dis-
patched to the appropriate laboratory for analysis, with
a separate signed custody record enclosed in each sample
box or cooler. Shipping containers will be locked and
secured with strapping tape and EPA custody seals for
shipment to the laboratory. The preferred procedure
includes use of a custody seal attached to the front
right and back left of the cooler. The custody seals
are covered with clear plastic tape. The cooler is
strapped shut with strapping tape in at least two loca-
tions.

Whenever samples are split with a source or government
agency, a separate sample receipt is prepared for those
samples and marked to indicate with whom the samples
are being split. The person relinquishing the samples
to the facility or agency should request the represen-
tative's signature acknowledging sample receipt. If
the representative is unavailable or refuses, this is
noted in the "received by" space.

All shipments will be accompanied by the chain-of-
custody record identifying the contents. The original
record will accompany the shipment, and the pink and
vellow copies will be retained by the sampler for return
to the sampling office.

If the samples are sent by common carrier, a bill of
lading should be used. Receipts of bills of lading
will be retained as part of the permanent documentation.
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If sent by mail, the package will be registered with
return receipt requested. Commercial carriers are not
required to sign the custody form as long as the custody
forms are sealed inside the sample cooler and the cus-
tody seals remain intact.

LABORATORY CUSTODY PROCEDURES FOR THE CONTRACT LABORATORY

The RAS and SAS chain-of-custody procedures for the Contract
Laboratory Program (CLP) are described in the appropriate
SOWs.

FINAL EVIDENCE FILES CUSTODY PROCEDURES

The final evidence files from the CRIL and Contract Laboratory
Program are maintained by the Region V CRL Laboratory Support
Team Data Coordinator.

The contractor maintains the files along with all relevant
records, reports, logs, field notebooks with field measure-
ments and HNu/OVA screenings, pictures, subcontractor reports,
and LSSS data reviews in a secured, limited access area and
under custody of the contractor's site manager.

GLT821/32
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Section 6
ANALYTICAL SERVICES

All samples will be analyzed using RAS for TCL volatile
organic compounds and inorganic chemicals, SAS for selected
inorganic chemicals, and ISBH analyses for conventional para-
meters, arsenic and chromium (total and hexavalent). Field
measurements will also be made. QAPP elements for each are
listed below and documented in the references cited.

CLP ROUTINE ANALYTICAL SERVICES

SAMPLE CUSTODY

Sample custody procedures for CLP laboratory analysis are
presented in Section 5.

ANALYTICAL AND CALIBRATION PROCEDURES

The CLP laboratory will analyze all samples collected for
Target Compound List VOCs and metals. Testing of ground-
water and leachate samples will conform to the guidelines in
the User's Guide to the Contract Laboratory Program and to
those specified in the statements of work for analysis of
organic compounds and inorganic chemicals.

Calibration procedures for CLP RAS analysis are found in the
Statement of Work for Organics Analysis (July 1987) and the
Statement of Work for Inorganics Analysis (July 1987).

INTERNAL QUALITY CONTROL CHECK

Internal quality control procedures for groundwater and leach-
ate samples will follow CLP guidelines specified in the state-
ments of work for analysis of organic compounds and inorganic
chemicals. Field blanks will be collected to check for sample
contamination resulting from field sampling equipment, and
replicates will be collected to check data precision.

DATA REDUCTION, VALIDATION, AND REPORTING

Data validation will be performed by the LSSS and the CRL QA
Coordinator. The raw data collected from project sampling
tasks and used in project reports will be appropriately iden-
tified and will be included in project files. Where test
data have been reduced, the reduction method will be des-
cribed. CH2M HILL will perform data reductions.
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PERFORMANCE AND SYSTEMS AUDITS

RAS performance and systems audits are the responsibility of
the U.S. EPA EMSL--Las Vegas.

The QAM will monitor and audit performance of the QA proce-
dures to ensure that the project is performed in accordance
with approved quality assurance procedures. The QAM will
conduct the audits as described in Section 9, Audit Program,
of the CH2M HILL REM/FIT Quality Assurance Manual. Audits
may be scheduled at various times to evaluate the execution
of sample identification, sample control, chain-of-custody
procedures, field notebooks, and sampling procedures.

PREVENTATIVE MAINTENANCE

Preventative maintenance for laboratory instruments shall be
performed as specified in the Statement of Work for Inorganics
Analysis (July 1987) and the Statement of Work for Organics
Analysis (July 1987).

DATA ASSESSMENT

Data assessment and data validation including TICs are the
responsibility of the Laboratory Scientific Support Section
(LSSS) of the U.S. EPA Region V Central Regional Laboratory
(CRL). Data completeness will be checked by CH2M HILL and
the SMoO.

ACCURACY AND PRECISION DEFINITIONS

RAS accuracy and precision definitions for analyses performed
are listed in the Statements of Work for analysis of organic
compounds and inorganic chemicals.

CORRECTIVE ACTION

If QC audits find unacceptable conditions, the laboratory
will contact the Program Coordinator of the LSSS. The reme-
dial project manager and site project manager will be
informed of the unacceptable conditions and, along with the
LSSS, will develop and initiate the appropriate corrective
action,

CLP SPECIAL ANALYTICAL SERVICES

CLP Special Analytical Services are being requested for
chromium and copper analyses. Lower detection limits for
chromium and copper are requested. These limits are based
on the proposed State of Indiana NPDES permit for Northside
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Sanitary Landfill (Appendix G) which requires that these
discharge limits be met.

SAMPLE CUSTODY

Sample custody procedures for CLP laboratory analysis are
presented in Section 5.

ANALYTICAL AND CALIBRATION PROCEDURES

The CLP laboratory will analyze all leachate and groundwater
samples for selected metals (SAS). Testing will conform to
the guidelines in the User's Guide to the Contract Laboratory
Program and to the analytical and calibration procedures
specified in the SAS requests (Appendix C).

INTERNAL QUALITY CONTROL CHECK

Internal quality control procedures for groundwater and
leachate SAS sample analysis are listed in Appendix C.

Field blanks will be collected to check for sample con-
tamination resulting from field sampling equipment, and rep-
licates will be collected to check data precision.

DATA REDUCTION, VALIDATION, AND REPORTING

Data validation will be performed by the LSSS and the CRL QA
Coordinator. The raw data collected from project sampling
tasks and used in project reports will be appropriately
identified and will be included in project files. Where
test data have been reduced, the reduction method will be
described. CH2M HILL will perform data reductions.

PERFORMANCE AND SYSTEMS AUDITS

SAS performance and systems audits are the responsibility of
the U.S. EPA EMSL--Las Vegas.

The QAM will monitor and audit performance of the QA proce-
dures to ensure that the project is performed in accordance
with approved quality assurance procedures. The QAM will
conduct the audits as described in Section 9, Audit Program,
of the CH2M HILL REM/FIT Quality Assurance Manual. Audits
may be scheduled at various times to evaluate the execution
of sample identification, sample control, chain-of-custody
procedures, field notebooks, and sampling procedures.
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PREVENTATIVE MAINTENANCE

Preventative maintenance for laboratory instruments shall be
performed as specified in the Statement of Work for Inorgan-
ics Analysis (July 1987) and the Statement of Work for
Organics Analysis (July 1987).

DATA ASSESSMENT

Data assessment and data validation including TICs are the

responsibility of the Laboratory Scientific Support Section
(LSSS) of the U.S. EPA Region V Central Regional Laboratory
(CRL). Data completeness will be checked by CH2M HILL and

the SMO.

ACCURACY AND PRECISION DEFINITIONS

SAS accuracy and precision requirements for analyses per-
formed are listed in the SAS request forms (Appendix C).

CORRECTIVE ACTION

If QC audits find unacceptable conditions, the laboratory
will contact the Program Coordinator of the LSSS. The reme-
dial project manager and site project manager will be
informed of the unacceptable conditions and, along with the
LSSS, will develop and initiate the appropriate corrective
action.

INDIANA STATE BOARD OF HEALTH LABORATORY ANALYSIS

SAMPLE CUSTODY

Sample custody includes three parts: sample collection,
laboratory, and final evidence files. Final evidence files,
including all originals of laboratory reports and purge

files, are maintained under document control in a secure area.

A sample or evidence file is under your custody if the
documents:

o are in your possession
o are in your view after being in your possession
o were in your possession and you placed them in a

secured location

o are in a designated secure area
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Field Specific Custodv Procedures

The sample packaging and shipment procedures summarized
below will ensure that the samples arrive at the laboratory
with the chain-of-custody intact.

Field procedures are as follows:

1.

The field sampler is personally responsible for the care
and custody of the samples until they are transferred

or properly dispatched. As few people as possible should
handle the samples.

All bottles will be labeled with sample number and
location.

Sample labels are to be completed for each sample using
waterproof ink unless prohibited by weather conditions.
For example, a logbook notation would explain that a
pencil was used to fill out the sample tag because a
ballpoint pen would not function in freezing weather.

The contractor's site manager must review all field
activities to determine whether proper custody proce-
dures were followed during the field work and decide if
additional samples are required. He or she should
notify the U.S. EPA Remedial Project Manager of a
breach or irregularity in chain-of-custody procedures.

Transfer of custody and shipment procedures are as follows:

1.

Samples are accompanied by a properly completed chain-
of-custody form. The sample numbers and locations will
be listed on the chain-of-custody form. When transfer-
ring the possession of samples, the individuals relin-
quishing and receiving will sign, date, and note the
time on the record. This record documents transfer of
custody of samples from the sampler to another person,
to a mobile laboratory, to the permanent laboratory, or
to/from a secure storage area.

Samples will be properly packaged for shipment and dis-
patched to the laboratory for analysis, with a separate
signed custody record enclosed in each sample box or
cooler. Shipping containers will be locked and secured
with strapping tape and custody seals for shipment to
the laboratory. The preferred procedure includes use
of a custody seal attached to the front right and back
left of the cooler. The custody seals are covered with
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clear plastic tape. The cooler is strapped shut with
strapping tape in at least two locations.

3. Whenever samples are split with a source or government
agency, a separate sample receipt is prepared for those
samples and marked to indicate with whom the samples
are being split. The person relinquishing the samples
to the facility or agency should request the represen-
tative's signature acknowledging sample receipt. If
the representative is unavailable or refuses, this is
noted in the "received by" space.

4, If the samples are sent by common carrier, a bill of
lading should be used. Receipts of bills of lading
will be retained as part of the permanent documenta-
tion. If sent by mail, the package will be registered
with return receipt requested. Commercial carriers are
not required to sign the custody form as long as the
custody forms are sealed inside the sample cooler and
the custody seals remain intact.

Laboratory Custody Procedures

Upon receipt of the samples in custody, the laboratory shall
inspect the shipping container and sample bottles and shall
document receiving information. The sample custodian or a
designated representative shall sign and date all appropriate
receiving documents at the time of receipt. The laboratory
shall contact CH2M HILL if documents are absent, information
on receiving documents does not agree, custody seals are not
intact, or the sample is not in good condition. The contactor
shall document resolution of any discrepancies, and this
documentation shall become a part of the permanent case file.

Once samples have been accepted by the laboratory, they will
be checked and logged in. They must be maintained in a secure
sample storage or laboratory area.

Final Evidence Files Custody Procedures

The contractor maintains the files along with all relevant
records, reports, logs, field notebooks with field measure-
ments and HNu/OVA screenings, pictures, and subcontractor
reports in a secured, limited access area and under custody

of the contractor's site manager. ISBH will retain the evi-
dence file containing the original laboratory analyses records.
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ANALYTICAL AND CALIBRATION PROCEDURES

SAS Request Forms have been filled out with ISBH procedures
attached for BOD_, COD, TSS, VSS, TDS, nitrate, nitrite,
TKN, ammonia, to%al phosphorus, alkalinity, chlorides,
arsenic, chromium (total and hexavalent), and sulfates.
This was done to ensure complete documentation of analysis
and to document quality control procedures (Appendix D).

INTERNAL QUALITY CONTROL CHECK

Quality control requirements for each of the ISBH analyses
are specified in Appendix D. Replicates and field blanks
will be collected and submitted to ISBH for analysis. They
will be used to check precision and to determine if any con-
tamination is the result of field sampling procedures.

DATA REDUCTION, VALIDATION, AND REPORTING

The test procedures used are identified in Appendix D. Bench
records and all records of analyses and calculations for
samples, blanks, duplicates, spikes, and standards and
resulting instrument readouts will be provided by the ISBH
laboratory along with worksheets used to calculate results.
The raw data collected and used in project reports will be
appropriately identified and included in project files.

CH2M HILL will perform data validation and reduction. Any
method used for data reduction will be clearly described.

PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits of the ISBH laboratory are
the responsibility of the U.S. EPA Quality Assurance Sec-
tion (QAS) of the Monitoring and Quality Assurance Branch
(MQAB) . Systems audits and required performance limits.are
specified for each ISBH analysis in Appendix D.

The QAM will monitor and audit performance of the QA proce-
dures to ensure that the project is performed in accordance
with approved quality assurance procedures. The QAM will
conduct the audits as described in Section 9, Audit Program,
of the REM/FIT Quality Assurance Manual. Audits may be
scheduled at various times to evaluate the execution of sam-
ple identification, sample control, chain-of-custody proce-
dures, field notebooks, and sampling procedures.
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DATA ASSESSMENT

Data assessment will be the responsibility of CH2M HILL.
Data completeness will be checked by CH2M HILL.

ACCURACY AND PRECISION DEFINITIONS
Accuracy and precision are specified for each ISBH analysis
in Appendix D.

CORRECTIVE ACTION

If quality control audits detect unacceptable conditions or
data, samples should be reanalyzed if holding time criteria
permit. CH2M HILL should be contacted if requirements are
not met upon reanalysis of samples.

FIELD ANALYSES

ANALYTICAL AND CALIBRATION PROCEDURES

Groundwater and leachate samples will be analyzed for pH,
specific conductance, and temperature according to the pro-
cedures given in Appendix E. Analytical and calibration
procedures for OVA/HNu screening for health and safety are
found in Appendix E.

INTERNAL QUALITY CONTROL CHECK

Field analyses will be performed onsite and will not involve
samples that are collected and retained. The primary QA/QC
objective is to obtain reproducible measurements to a degree
of accuracy consistent with limits imposed by analytical
methodologies used and with the intended use of the data.
Quality control procedures will be limited to checking the
reproducibility of measurements by taking multiple readings
and by calibration of instruments (where appropriate).

DATA REDUCTION, VALIDATION, AND REPORTING

All field recording sheets, instrument outputs, and work-
sheets for calculating results will be retained. Summarized
raw data will be appropriately identified in reports.

PERFORMANCE AND SYSTEMS AUDITS

Instruments used to make field measurements will be cali-
brated as specified in Appendix E.
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PREVENTATIVE MAINTENANCE

Preventative ‘maintenance of field equipment is addressed in
Appendix E.

DATA ASSESSMENT

The QAM will assess data to ensure that QA/QC objectives are
met.

ACCURACY AND PRECISION DEFINITIONS

The system will be calibrated daily, and be demonstrated to
have a precision of +30 percent.

CORRECTIVE ACTION

If variability among multiple readings at a single site is
judged excessive, instruments will be recalibrated and the
measurement repeated. If variability remains unacceptably
high and instruments fail to calibrate properly, the QAM
will be notified.

GLT821/33
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Section 7
QUALITY ASSURANCE REPORTS TO MANAGEMENT

No separate QA report for this project is anticipated. The
final report will contain separate QA sections that summa-
rize data quality information collected during the project.

GLT821/34
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Appendix A
SITE SAMPLING PLAN
OBJECTIVE
This sampling plan documents procedures and practices to be
followed during groundwater and leachate sampling for bench-

scale treatability studies at the NSL/ECC site.

SAMPLE LOCATIONS, NUMBERS, AND ANALYSES

Samples for laboratory and bench-scale testing will be taken
from leachate tank no. 2 on the site. Groundwater will also
be sampled from the recently installed pump test well and
ECCMW17. Five samples plus replicates and field blanks will
be collected in the field at each sampling site, including
the two wells and the leachate tank, and sent to a CLP labo-
ratory for metal and VOC analyses and to the ISBH laboratory
for conventional pollutant analysis and chromium and arsenic
analysis. Ten groundwater samples (plus replicates and
blanks) will be collected in the field and submitted for

analyses. Five leachate samples (plus replicates and
blanks) will be collected in the field and submitted for
analyses. In addition, a large volume of water

(approximately 55 gallons) will be collected at each
location for bench~scale testing at a subcontracted
laboratory.

Upon completion of the bench-scale studies, the final efflu-
ent from the contractor's optimized metals removal treatment
process will be sent for CLP analysis for metals and VOCs
and to the ISBH laboratory for conventional pollutant and
arsenic and chromium analysis. Ten groundwater samples
(plus replicates and blanks) from the optimized treatment
process will be submitted for analyses. Five leachate
samples (plus replicates and blanks) from the optimized
treatment process will be submitted for analyses.

The number of samples and analyses are presented in Table 1
of the QAPP. A total of 20 groundwater samples and 10 leach-
ate samples (plus replicates and blanks) will be sent for
analyses. Sample containers and preservatives to be used

for samples and blanks are specified in Table A-1. Sampling
locations are shown in Figure 2 of the QAPP.

SAMPLE DESIGNATION

The sampling team leader will maintain a list of sample
identification numbers in the sampling log book. A CHZM HILL
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sample numbering system will be used to identify each sample
for analysis, including duplicates and blanks. A Sample
Management Office (SMO) number and a Central Region Lab
(CRL) number will be assigned to each sample at the same
time. Refer to the User's Guide to the Contract Laboratory
Program for an explanation of the SMO numbers and to the CRL
Sample Handling Manual for an explanation of the CRL
numbers.

The designation NSL or ECC identifies the site where the
samples will be taken. Each sample number will have a two-
letter code corresponding to the sample type, followed by an
alphanumeric or alpha sample location code. The letter codes
are:

o GW--groundwater well
o LT--leachate tank

Field blanks will have "FB" following the letter code for
the type of sample (e.g., a groundwater blank will be GWFB).
Replicate samples will be identified by "R." Trip blanks
for groundwater and leachate VOCs will have the designation
(L} TB . [1]

For example:

o NSL-LT02: NSL site, from leachate tank No. 2
o ECC-MW17: ECC site, from monitoring well 17

GENERAL SAMPLING AND TESTING PROCEDURES

GROUNDWATER SAMPLE COLLECTION

Before each well is purged for sampling, the water level will
be measured using a stainless steel "popper." Each well to
be sampled will be purged immediately before sampling using
either a stainless steel or Teflon bailer, a submersible
positive displacement pump, or a peristaltic pump. Well
volumes will be calculated from the total depth of the well
and the depth to water surface in the well. Discharge water
will be collected and measured so that at least five well
volumes are removed before sample collection. If pumps are
used, the bottom 5 feet of hose will be made of Teflon so
the hose will not contaminate the well or well water. All
water purged from the well will be released onsite if the
HNu or OVA readings are at background. If HNu or OVA read-
ings are above background, water will be collected in 55-
gallon drums for later disposal.



Sasple Type Analysis

Aqueous BAS Organic Compouads
low Level

- Volatiles
BAS Inorganic Compounds

- Betals (iacluding mercury)

54S Inorganic Compounds

- Betals - Cr and Cu

ISBE/SAS Conventional Parameters

- B0D

- 0D, nitrate + nitrite,
total [jeldahl nitrogen, amaonia,
total phosphorus

- Total suspended solide
Yolatile suspended solids
total dissolved solids
MRalinity
Chlorides,sulfates

15BH/S4S Hetals

- Chrosiun, hexavalent
Chronium, total and arsenic

Aqueous RAS Organic Cheaicals
Nediun Level

- Volatiles

Two 40-al Y0 vials

One 1-liter polyethylene bottle

One 1-liter polyethylene bottle

Ooe 1-liter polyethylene bottle

One 1-liter polyethylene bottle

One 1-liter polyethylene bottle

Ooe 500 al polyethylese bottle
Oze 500 sl polyethylene bottle

Two 40-s] YO0A vials

TABLE &-1
SAMPLE CONTAINERS AND PRESERVATIVES
NSL/BCC SiTE

Preservation Holding Tise
Iced to 4 1 days
Sal/b 6 months

AN03 to pH ¢ 2 (26 days for mercury)

Sal/bL 6 sonths
N0 to pl < 2

[ced to 4 C 48 hours
sl/b 28 days
H2504 to pH « 2
Iced to 4 C
Iced to 4 C 1 days
1 days
1 days
14 days
28 days
lced to 4 C 24 hours
Sal/l 6 nonths
HNO3 to pH ¢ 2
fced to 4 C 1 days

Note: Aqueous samples for matrix spike and matrix spike duplicates will require additional voluse of sawples
and bottles for analyses. For VOC analysis, triple the normal volume of samples will be collected.

Fill to top, no
air space

Fill to shoulder

Fill to shoulder

Fill to shoulder

Fill to shoulder

Fill to shoulder

Fill to shoulder

Fill to top, no
air space

Daily by overnight carrier

Daily by overnight carrier

Daily by overnight carrier

Daily by overnight carrier

Daily by overnight carrier

Daily by overnight carrier

Daily by overnight carrier

Federal Bxpress Priority 1
with restricted article
papersork

Yeraiculite or
poly-foaa cooler

Yeraiculite or
poly-foam cooler

Yeraiculite or
poly-foam cooler

Versiculite or
poly-foam cooler

Yersiculite or
poly-foan cooler

Yeraiculite or

poly-foan cooler

Yeraiculite or
poly-foan cooler

In cang with
versiculite




Date: 03/17/89
Revision: 2
Page: A-3

After the well has been purged, the samples for VOCs will be
collected using a dedicated bottom loading stainless steel
or Teflon bailer. The bailers will be raised and lowered on
a thin stainless steel cable. Samples for metals and con-
ventional pollutant analysis will be collected using a
bailer or a pump.

LEACHATE SAMPLE COLLECTION

The tank will be sampled using a diaphragm pump. The dis-
charge tubing in the tank will be weighted at the end to
keep it submerged and minimize the transfer of VOCs through
open air discharge. The pump will be equipped with tygon
flexible tubing for collection of samples for metal and con-
ventional pollutant analysis. VOC samples will be drawn
from the observation/pumpout port of the tank using a dedi-
cated bailer.

REPLICATE SAMPLE, FIELD BLANK SAMPLE, TRIP BLANK SAMPLE, AND
MATRIX SPIKE SAMPLE PREPARATION

Replicate, field blank, and matrix spike samples will be
collected in the field and submitted to the CLP and ISBH
laboratories to assess the quality of the data. Replicate
samples will be used to assess the combined effects of
sample collection and handling and for analysis of data
precision. Field blanks will be analyzed to determine the
extent to which field procedures contribute to sample
contamination. Trip blanks will be prepared for groundwater
and leachate VOCs only to determine if cross-contamination
occurred during sample storage and shipment.

Replicate samples must be collected at the same time, at
exactly the same location, with the same apparatus, and into
identical containers prepared in the same way and filled to
the same volume. All replicate samples must be preserved
and handled identically. Field blank samples are deionized,
contaminant-free water that is collected, containerized,
treated, and handled in the same manner as the samples.

Trip blanks will be prepared by transferring deionized water
from the ISBH laboratory into the VOA vials. Matrix spike
samples are additional samples to be spiked with certain
chemicals in the CLP and ISBH laboratories to ensure the
quality of the analytical process.

The sample replicates, field blanks, trip blanks, and matrix
spikes are listed in Table 1 of the QAPP. The number of
matrix spike samples and trip blanks is not included in the
total number of samples. For groundwater and leachate, one
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replicate sample and one field blank sample will be collected
at a frequency of one per group of ten or fewer investigative
samples. For trip blanks, one blank will be prepared for
each shipping cooler of water VOC samples.

Field and trip blanks will be prepared using reagent grade
deionized water from the ISBH laboratory. Groundwater
field blanks will be prepared by pouring deionized water
into a decontaminated bailer and then transferring it to
appropriate sample containers. The metal field blank will
be unfiltered. Trip blanks will be prepared by filling VOA
vials with deionized water, capping them in the laboratory,
and shipping them with sample containers to the field. Trip
blanks will remain capped during sampling. When sampling is
done, the trip blanks will be shipped with VOA samples. All
field blanks will be preserved and handled as if they were
actual samples.

EQUIPMENT DECONTAMINATION PROCEDURES

All sampling and well purging equipment (pumps and bailers)
will be dedicated to that specific well or leachate tank.
Following sample collection, decontamination will consist of
washing the equipment in a solution containing 2.5 percent
(w/w) trisodium phosphate followed by a 10 percent (v/v) solu-
tion of methanol and deionized water, and finally a triple
rinse with deionized water. When dedicated pumps are used,
the decontamination solutions will be pumped through the
pump and hoses. Sampling equipment will be placed on clean
plastic sheeting and allowed to air dry before being used
again.

SAMPLE HANDLING AND ANALYSES

PARAMETERS

The parameters of sample analysis are listed in Table 1 and
include RAS TCL volatile organic compounds and TCL metal
analysis. Special analytical services were requested for
chromium and copper as lower detection limits are required.
Conventional pollutants and arsenic and chromium will be
analyzed by the ISBH laboratories. A list of TCL volatile
organic compounds and metals which will be analyzed are pre-
sented in Table A-2. Samples for VOA analysis may be low or
medium concentration samples as determined in the field.

The SMO will be notified as soon as the determination is
made so that the designated CLP laboratory can be notified.

Temperature, pH and specific conductance will be measured in
the field for all groundwater and leachate samples. The



Table A-2
TARGET COMPOUND LIST AND
CONTRACT REQUIRED QUANTIFICATION LIMITS (Page 1 of 2)

Quantification Limits a
Low Concentration Analysis .

Water “Soll/Sediment™

Volatiles CAS Number (ug/1) (ug/kg)
1. Chloromethane 74-87-3 10 10
2, Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
4, Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 5 5
6, Acetone 67-64-1 10 10
7. Carbon Disulfide 75-15-0 5 5
8. 1,1-Dichloroethene 75-34-4 5 5
9. 1,1-Dichloroethane 75-35-3 5 5
10. 1,2-Dichloroethene (total) 540-59-0 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-2 10 10
14. 1,1,1-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 5 5
16. Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
18. 1,1,2,2-Tetrachloroethane 79-34-5 5 5
19. 1,2-Dichloropropane 78-87-5 5 5
20. Cis-1,3-Dichloropropene 10061~02-5 5 5
21. Trichloroethene 79-01-6 S 5
22. Dibromochloromethane 124-48-1 5 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
24, Benzene 71-43-2 5 5
25, TIrans-1,3-Dichloropropene 10061-01-6 5 5
26. Bromoform 75-25-2 5 S
27. 2-Hexanone 591-78-6 10 10
28. 4-Methyl-2-pentanone 108-10-1 10 10
39. Tetrachloroethene 127-18-4 5 5
30. Toluene 108-88-3 5 5
31. Chlorobenzene 108-90-7 5 5
32. Ethylbenzene 100-41-4 5 5
33. Styrene 100-42-5 5 5
34. Xylenes (total) 133-02-7 5 S

Note: Specific quantification limits are highly matrix dependent. The quantification

1imits listed herein are provided for guidance and may not always be achievable.
Quantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
contract, will be higher.
Medium Soil/Sediment Contract Required Quantification Limits (CRQL) for Volatile TCL Compounds are
100 times the individual Low Soil/Sediment CRQL; for Semivolatile TCL Compounds they are 60 times
the individual Low Soil/Sediment CRQL.

b



3The quantification limits for samples may

GLT821/18

Inorganic
Target

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

(Page 2 of 2)

Quantification Limit
Low Concentration Analysis

(ug/1)

200

60

10

200

5

5

5,000

10

50

25

100

5

5,000

15
0.2

40

5,000

5

10

5,000

10

50

20

10

a

be considerably higher depending on the sample matrix.
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procedures of field measurement are described in Appendix E,
including OVA and HNu monitoring for health and safety.

SAMPLE PREPARATION

Preparation procedures for samples are summarized in Table A-1.
All preservatives will be prepared using reagent grade chem-
icals. Samples for chemical analysis will be kept iced to
about 4°C to preserve the samples as indicated on Table A-1.

SAMPLING TEAM MEMBERS AND SCHEDULE

The following responsibilities have been assigned for the
field sampling activities:

o Site Manager (SM)
Alpheus Sloan/CH2M HILL

o Sampling Team Leader
Ned Pennock/CH2M HILL

The other sampling team members will be from CH2M HILL.
The fieldwork schedule has not yet been determined, but it
will last approximately 1 week. The LSSS/CRL will be noti-

fied approximately 1 month before sampling begins.

SAMPLING DOCUMENTATION

All samples will be collected under chain-of-custody proce-
dures. Standard paperwork, including sample tags, traffic
reports, chain-of-custody forms, and custody seals used for
CLP sample tracking and records, will be filled out as des-
cribed in Appendix F. Information about the samples will be
entered in the site log maintained by the Sampling Team Leader.
That information will include sample time, location, tag
numbers, designation, and sampler. New readings, weather
conditions, and field modifications or decisions will also
be recorded. Entries will be made in ink unless weather
conditions dictate otherwise. Photographs taken, along with
the time, data, location, and task description, will also be
noted in the log book.

WASTE DISPOSAL

Wastes generated during sampling will consist of well purge
water, wastes from decontamination, and protective clothing.
Wastes with HNu and OVA readings above background will be
collected in 55-gallon drums approved by the Department of
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Transportation. The drums will be labeled and stored tempo-
rarily stored onsite for later disposal.

GLT821/11
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Appendix B
EXISTING DATA



a M50283 MS027 MS0284 MS0271 ¥S0272
Compound' 1A~001 1C-001 2A-001 2B-001 2€-001
Alumipua® ND ND ND ND ND
Cbro-iBn ND ND ND ND ND
Barium 306 660 330 150 380
Berylliua ND ND ND ND ND
Cobalt ND ND ND ND ND
Copper ND ND ND ND ND
Iron 2,390 600 2,740 920 670
Nickel ND ND ND ND ND
Hanqemse 110 22 56 54 17
Zinc ND ND ND ND ND
Boron ND ND ND ND ND
Vanadium ND ND ND ND ND
Silver ND ND ND ND ND
Arsenic ND ND ND ND ND
Antimony ND ND ND ND ND
Selenlulb ND ND ND ND ND
Thallium ND a ND ND 4 NH ND
Mersusy 0.4 ND 0.3 0.3 ND
Tin '’ ND ND ND ND ND
Cadmjunm ND ND ND ND ND
Lead ND ND ND ND ND
Cyanide ND ND ND ND ND
;'All concentrations expressed in ug/L.

QA data indicate poor or marginal recovery of these spiked metals.

<:Q)\ data indicate the presence of these metal contamiants in the laboratory method blank.

d‘l‘his metal was also detected in the analysis of the field blank.
ND = Not detected. R

GLT360/8

Table 7

GROUNDWATER INORGANIC ANALYTICAL RESULTS - PHASE I
ECC SITE (SUBTASK 3-2)

CASE NO.

1838

M50285
3A-001

830
13
570

o
.

MS0288 MS0273 MS0274 M50275
3A-002 3C-001 4C-001 4C-002
320 ND ND ND
ND Na ND ND
560 210 510 510
ND ND ND ND
ND ND ND ND
ND ND ND ND
6,330 1,820 850 970
77 ND 42 52
230 51 ND 22
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

20 ND ND ND

ND ND ND ND

4 ND ND ND

ND ND ND ND
ND ND ND ND

ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

MS0286
SA-001

1,720

11
390
ND
ND
7,410
ND
161

T5.5 5555

& 5858

4

585655555858558

5 555..555

n




Table 8
GROUNDWATER INORGANIC ANALYTICAL RESULTS - PHASE II
ECC SITE (SUBTASK 3-2)

Case No. 2197

a MS0927 MS0298 M50929 M50930 MS0921 MS0932 MS0933 MS0934 450935 MS0936 M50937 MS0938 MS0939 MS0940
Compound 1lA-01 1A-02 1C-01 2A-01 28-01 2C-01 3A-01 3C-01 4C-01 5A-01 6A=-01 7A-01 TA-02 99-01
Aluminum <200 406 <200 <200 <200 <200 <200 <200 <200 361 <200 61,500 663 <200
Chrollﬂn ND ND ND ND ND ND ND ND ND ND ND 144 ND ND
Barium 366 357 657 268 188 470 1,070 264 563 392 508 875 397 <100
Beryllium <5 <5 <5 <5 <5 <S5 <5 <S5 <S <5 <5 <5 <S5 <5
Cobalt <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 80 <50 <50
Copper <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 106 <50 <50
Iron 3,070 3,300 136 3,360 1,140 874 10,400 1,720 108 328 5,470 105,000 1,030 210
Nickel <40 <40 <40 <40 <40 <40 80 <40 <40 <40 <40 176 <40 <40
Manganese <103 9;_ 28 49 54 23 97 39 23 52 231 1,930 113 <10
Zinc 45 14 19 11 ND 26 19 ND 74 36 35 276 31 49
Boron NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vapadium <200 <208 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
Silver 25 14 <10 <10 27 33 <10 25 19 <10 <10 <10 <10 20
Arsenic <10 <18 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Antimony <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Selenium <2 <2 <2 <2 <2 <2 <2 <2 <« <2 <2 <2 <2 <2
Thallium <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Mercury <0.2 <0.a <0.2 <0.2 <0.2 0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.8
Tin <20 <20d <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Cadmium <1 <1d <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Lead < <5 <5 <5 - <5 <5 <5 <5 <5 <5 <S 102 <5 <5
Cyanide <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

3511 concentrations expressed in ug/l.

NA = Not analyzed for.

HD = Not detected.

QA data indicate that these metals may be high by 25 to 30% based on ICAP intercheck.

C0A data indicate that relative percent differences (RPD's) are qutside accepted QA limits for these metals.
data indicate that matrix spike recoveries for these analyses are below accepted QA limits.

GLT360/9




Cougounda

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thalliua
Tin
Vanadium
Zinc

FOOTNOTES::

§:+ * 0 m

GLT360/58

- Value is estimated or not reported due to the presence of interference.

ME4629
1A-001

304

ME4628

2A-001

32070 E
49
ND
65

ME4625
3A-001

[128]
ND

15

868

ND

ND
70240 E
15

ND

(16]
297

ND

ND
131800 E
70

ND

84
105940

- Soike sample recovery is not within control limits.
- Duplicate analysis is not within control limits.

Correlation coefficient for method of standard addition is less than 0.995.
- Positive values less than the contract required detection liait.

Not detected

Table 9

GROUNDWATER INORGANIC RESULTS - PHASE III

ECC SITE (SUBTASK 3-2)

ME4622
5A-001

94890

33140 E
73

ND

(32)

Case No. 3606

ME4630
5A-002

{140]
ND
ND

438

ME4627
6A-001

(66]

]

ND
1
ND
ND

(2]
~

[}

161100
ND

ND

ND

1194

ND

ND
69730 E

ME4626
7JA-001

(77]

58

(3
w
-

73550

858588

o3
I

ME4631
8A-001

(144}

w

§8585m8B8UEBE

98500

[ ]
[
-
wn

38890

§852m88

ME4632

— w
555553 |2

g

°

E55233.558258388.,

(334

—
w

©5588

ME4624
10A-001

(72}

n35883

77000

588

[51]

31440

[476

E825858m38

~
wn
wn
)
o

25858



Table 10

GROUNDWATER ORGANIC ANALYTICAL RESULTS - PHASE I
ECC SITE (SUBTASK 3-2)

CASE NO. 1838
S2383 52370 52384 " 823711 52372 $2388
Comeunda 1A-001 1C-001 2A-001 28-001 2C-001 3A-001
BASE/NEUTRAL COMPOUNDS®
fluoranthene
isophorone <20
chrysene
pyrene
diethylphthalate
VOLATILES®
1,1,1-trichloroethane <5
1,1-dichloroethane 96
chloroethane 120
trans-1,2~dichloroethene 19
methylene chloride 8
trichloroethene 9
vinyl chloride 7
NONPRIORITY POLLUTANTS
HAZARDOUS SUBSTANCES
acetone 640 . <100 1,400
styrene <5

‘Expressed as ug/1

CQA data indicate the average surrogate recovery {s <40% and these results are semiquantitative,
QA data indicate that these analyses were run after expiration of the acceptable holding period,
however they are considered acceptable due to good analytical QA results.

GLT360/10

52373
3A-002

<20
<20
<20

30
<20

86
116
16

A~

1,400

$2374
3C-001

<5

52375 52386 S2346
4C-002 SA-001 BK-001
34
450

e i




a

Compound

BASE/NEUTRAL COMPUNDS
bis(3-ethylhexyl)phthlate

VOLATILES
benzene
1,1-dichloroethane
chlorethane
chloroform
trans-1,2-dichloroethene
methylene chloride
fluorotrichloromethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

NONPRIORITY POLLUTANTS
HAZARDOUS SUBSTANCES
acetone
2-butanone
o=xylene

aExpressed as ug/l

QA data indicate that these compounds may have originated as laboratory contamipants.

GLT360/11
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Table 11

GROUNDWATER ORGANIC ANALYTICAL RESULTS = PHASE II
ECC SITE (SUBTASK 3-2)

CASE NO.
52803 52801 52802 $2804 52805 52806 52807 52808 52809 52810 52811 s2812 52813 52814
1A-01 1A-02 1C-01 2A-01 2B-01 2C-01 3A-01 3C-01 4C-01 5A-01 6A-01 7A=01 74-02 Blank
<3
<9
51.2
10.7
<
9
© <9 “ 11.0 <9 <9 18 12.4 <9 9.0 19.5 16.5 9.0 9.0P
11.6
<9 <9 <9 9.0
’y
<9 <9 <9 <9
85.8
9,749 9,897 < 3,016 <9 ) 15,030 550.7 <9 54.5 4,284 3.9 38.3 <P
e
12 <9




Table 12
GROUNDWATER ORGANIC RESULTS - PHASE III (ug/L)
ECC SITE (SUBTASK 3-2)

CASE NO. 3606
E7485 E7486 E7487 E7488 E7489 E7490 E7491 E7492 E7493 E7494 E7495 E7496

Compound 11A-001 SA-001 9A-001 10A-001 3A-001 7A-001 6A-001 2A~001 1A-001 SA-001 8A-001 BLANK
BASE/NEUTRAL COMPOUNDS

Bis (2-ethylhexyl)phthalate 59
VOLATILES

benzene 4 J 4J

1,1,1-trichloroethane 7

chloroethane 29 90

chloroform 3 JB 6

1,1-dichloroethane 8 10 9 [

trans-1,2-dichloroethane 4000 3J 34J 13

ethylbenzene 34J 44J

methylene chloride 34J 24J . 4J 7 34 34J 22 4 J 64

chloromethane 100

trichloroethene 28000 3J 21

acstone 41B 53B 24B 52B 180

2-butanone 26B 10
FOQTNOTES:

B Analyte has been found in the laboratory blank as well as the sample. Indicates probable contamination.

J Indicates an estimated value. When the mass spectral data indicates the presence of a compound that meets the identification criteria
and the result 1s less than the specified detection limit but greater than zero.
Blanks indicate not detected.

GLT360/59
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Sample Locations  GW98S-0I S035-01 BI0S-81 euLIS-0l BRis-0 B30l Geie-0 e Gec2-01 5ue2l- 91 Bce-0|
Sasple Typey ) FIELD BLANM FlE19 Buam FIELD BLied
Date Sanpledi 4-13-83 2-0-03 2-29-83 2-20-03 2-20-83 2-29-8) N 2-29-83 2-20-83 -21-8 4-15 83
018 Nusbery €0167 €A EANG EAND €AJ32 £A13) . B EAJ3Y [{17] £D169

1IN Nusbery L1 KECSRR MECSI HECS% NECIAO ECH] L {~1H NECSA)

3 LS 03
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IHORGAHIC CONPOLNDS (vy/1}

AL ((3]] 24

TWELYONY 12) = KLV |

RARSERIC e, .

BAALLR ({131} »2 ma (11Y] ute 69 1349 1176) .21

BERNLIM t.2) ({1}

tcim N 167000 H NN 1100 152) 120)

CHRONYUM 3.0

cosn ) 19.4) wn %.1) t9.81 un

COPPER 8.1 19.4)

1RON (1511 (Y] un 169) 11000 (23} wa w [§1]] {6.6)

LEAD 94

CYIDE (2.3 M 3.9

MWGHES I 21109 96008 (31 26600 165000 2N w00 Nk 136) 16.9)

RGN SE 18 0 498 ine 12 854 a0 111 un 2

NILHEL 1] 1) 3 113)

POINSSILM $ oot 14928} 11450 12620)

SILVER 0.9 1

?O,I:lm 26608 135000 12000 K T 334000 (11} 1eee 308 ] t123) {A]
|

oM (3.6} ' £4.0)

e [111] ta.a) P {11] an un (16} XY w.n

4
RCENI MOISIURE (%)

PERCENT SOLIDS (30 M N ] ] n ] ] ] " ] ]

OIL N0 GREASE (wy/1) " 6.3 313 us X 9.3 1.3

101 AKALINETY Exe/) as CalDD 510 496 E ) 1939, [} 9%1.5 o824

CILURIDE [we/1) ) s 623 2} %6 .6 2.6 ™

1010 RDSPINRUS (ng/) as P .

BISSLVED SILJDS imy/ld » 4754 : 0"y 233 'y kA3 ) 3] (4] 2

SULFALE luy/l) b L% 9%.7 10.3 121 (1 N1 1" !

FOOINDIESs
01 Analyte has been found fn the Jaboratory blank a3 wel) as the sasple. Indicates possible/probable contamination.
Ci1 Replies to pesticide paraseters were the identificalion has been confirmed by BC/NS.
E: Value {s estinsted due to presence of Interlerence.
J1 An estinated valve.
N1 Actual value, wilhin the Jisitations of the sethod, i less than the glven value.
K1 Seike sample ncovtr‘ is not within control 1lails.
St Valve Is deternined By standard addilion.
0y Duplicate analysis is not within control Dimits.
a0y Samplels) analyzed ot wediua concentrabions.
it Lorrelation coefliclent for wethod of standard addition is lesy than 9.993.
[): Positive vatues Jess than the contract required detection Lleit.
N1 Mol required by contract at this tiae.




IABLE §
NORTHSIDE LAMDF ILL GROLNIMATER DATA
ANGSE | SeewLING
REMEDIAL SNVESTIGATION REPORT

SAHD PND GRAVEL WNIER BEARING 1DME PGE 2 OF )
Sasple Locationt GO01-01 6Wa13-91 B002-0! Buedl-ol Ges-01 BReG- 01 5u006-91 G -0t aneel- Bwel -0t
Sauple Ippes Bwedl-91 - EHR96-91 - Que GR97-01-00P
Bate Sampleds 2-29-83 2-29-83 2-29-8% 2-24-83 2-20-83 2-28-85 2-20-83 2-20-83 2-29-83 2-29-83
OIR Numbers  EX62 EA3SH €926 [31] EREI €AY £N339 EAJN EAEQ
JIR Musber)  MEABG C546 863 L% weese] YECSA] LS9 548
T O Y O T T e T e L T L L e L L S T T T T LTI

Ic ]
PORRRERRERRIRIRLORROINY P L T Ty T T Y Y e T T T e L S L T T LT LT L T
L) |
AN IPONY 135) |
RRSENIC 13 48 13 [
M 119 * 1460 1) 4] 1s2.) am n g, ] 29 2 )
pERN LI |
(518411 ] 8908 R 64400 19000 [ 111 1] 1
ORI 1.4 3.9 1.0 |
cosn | wn un {
CoPPER .9 .n 2.6) 2.6) |
1RON s 10 k 1} {1} 138 m A6 A% 262 216 |
|
CYARIDE
MAGHES 1M 114000 (1L ] 20600 LI 12400 26000 LY 28999 28504 29208
WHGHESE 154 114 58 8l 12l 3% 3n kY [H 67
NICKEL n 0 i
POVASS I 108680 190 t1460) ({111)] [ 1)) 11e70) (3%} [808) |
SILVER (.13 r .0 ] (e n |
mm Al2080 410000 e o 82240 6540 21700 o llg‘}" . 14809 1
eid Il
L L1} 2 un 130 3.9 ) .4 3.2 an
|
R'RCENI WOISTURE (3} |
PERCENT SDL10S (%) ] ] - m L] L] ] L
OIL w0 GREASE (l‘ll! .01 1,01 Z..z 26 2.1 2 9.43 3.7 0.43
J0IAL ALKALINITY lwy/) as CalOD) .06 9A.1 3.3 . H].; 305.3 31.9 .3 357 37
OLORIDE (we/1) m 82} s.7 6] " 1.7 1.7 18.6 10.7
1010 PIOSPLORSS (ee/) as P)
DISSLVED S 10S (we/1) an 210 b | e %8 3 246 41} [L\ 13 f
SUFAIE (my/1) 15 3.4 i ! %.7 1 (A} a1 22.3 t

FOOINDTES:

ooy Sasplels) analyzed ot wedivm concentrations.

W}
1}
h

Peplies to
Value |s n{
fin estinated valve.

81 Analyte has been found In the Jaboratory blank ay well as the sasple.
esticide paraselers vhere l‘c
Inated due to presence of Interference.

K1 fctual valve, within the lisitations of the sethod, s less than the given value,

Splke sample recovtr‘
11} r

Value s detersined

Is not within control lisits.
standard addition

o5 Buplicate analysis is not within contro} Lislts,

11 Correlation coefficient for wethod of standard addition is less than 0,975,
{)1 Positive values less than the contract required detection lialt.
NR1 Mot required by contract at this tise.

Indicates possible/probable contaminatjon.
fdentification has been confirwed by 6C/MS.
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1RLE 8
NORTISI0E LANDE ILL GROINDWATER DNIA

ANSE § SAYAL MG
REXEDIAL INVESTIGATION REPOAT
SAND PND GRAVEL WITER BEARING TOME MGE ] & )

Sanple pon.:.x: G08D-01 E4990-0) Biten-0) B11D-01 6wi2-0 BRLl-0l GH965- 01 Re2-0| BR23-8| EWa24- 01
Sewple Tppes FIELD BUnNK FIELD BLv FIELD BLANK
Date m..-..—a_ 4-13-83 2-29-83 2-20-83 2-20-83 2-29-83 2-20-85 2-20-85 2-29-83 2-21-83 4-15-85
QIR Musbers  EDIG8 EANY EAI? EANNY EA3Se ({135 ER3SH ERIGL ED163

TIR Myobers MEDIS8 MEC513 recsys L {n1}} MECS38 [ dny) MECSH MEC549 (550 D359

ORGANIC CONPOUNDS (wy/1) N

VOLATILES

1o |y 1-TRIDLORCENINNE
s 10102 ORUE THRIE . 1.3
1. 1-DIQLOROE IHOE
2-IANRE & J —.—
ACE 1ONE LN T ) e ne . y

“euvseprteteIes RN RIEIIEIRITIIIYOUOITLIOOORIUITOTS sacesssessssssBossevecrsenntssnvarensenossstlesssnsnpanntfnsnnans sevasslennseans vessaleasnsansssrancnns sessassEsasteseasEEsIIIILCISIIITLCAINIYE

CILOPOE INVE n
ETIVLRENIENE
MENVLENE OILORIDE 31 3! 330
TILAENE

T01AL IVLENES 1.
TRV - 1, 2- 01014 ORE THENE

::U-Qﬂm__cm 10 )
yinn DLOAIDE !
?—M:B.w-—ﬂ:gm .

1017C VOLATILES S.7 30 0 % 13.1 %3 190.4 13 16

J0IAL TENTATIVELY _Rz__:mu
VOLATILES 0 L] 0 ’ a1 e 1N J ’ 135 3

JESTED FOR
INORGIN1CS
ONLY

0P e e tarIPIeriereenorrestresronserearioreciecelonsssreverates

BASE/NEVTRLS and ACIDS

2-METHI NAPHTINLENE 18 )
2-METHN PENL

§-HENINLAENDL

BIS(2-EIHVLEIV TR ATE

BUINL BENINL. PHIINLATE

2)-N-BOIL MHTIRLATE

DIETHYL PITIRLAIE

NTINLENE

PENL

ETRI=PIICIITEICCIXSEERITIITTTIRSNSS. TTxTY L2217

101 PASE/NEUTAILS and RCIDS kN | o 20 10 L 20 1" 1) ’

T01AL TENTATIVELY LDENTIF IED
INSE/NEUTRNLS and ACIDS x [ ] L] ) .1 ) 85 ) L1 9 &

TOIAL PESTICIOES and PCBs ’ L] ’ 0 ] .0 ' ([} ] )
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Dale Saw !‘l
OIR Neaber:
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INOREANIC COMPOUNDS

TRELE B
NOATHSIDE LANDF ILL GROUNDWATER DATA
ANSE | SAWA 1WG
REMEDIAL IMVESTIGAIION MEPORT

SO AND GAWEL INTER DEARING T0NE PEE 3 F 3 lcont. )
BN-0 ENI8D-81 BuLID-81 omiz-8l Ge13-91 6H065-01 fwaze-01 EWe23-01 BWRA- 81
- Flep il FIELD Bt Flap e
+-13-8 208 2-29-83 2-20-8 2-29-83 2-29-8 2-20-83 2-20-03 2-2)-83 A-15-8%
€0168 EAMNY EAJY) EANS EAJSA £R3S) EATSE EAYE1 £0163
HEDIS8 %0313 IS MC3Y? MEC338 L339 MECIA L1

llllllll {n 9%} \
110y 39 : (58) ' I
msznlc n 1’ )
RN 1961 “we (usn 26l [+ ] 5 ] 1508 ] .2 1
BERVLLIIM 1 unn 1 0y |
LCi A i [t ) Y 132
DRoMjm 1.9 1.9
el w.n 9.0
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iind ]
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POIRSS LI88) (28} e % m 141000 i
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mm 2000 119000 [3X ] oo ' 126008 [~ 336000 ({.)) ([} 11550)
VHAD SN 1.1 \ [{1)]
1 ni n k1 15.8)
U
PERCENT MOISTURE (5)
PERCENE SOL1DS m ] ] L] m [} ] ] m ] NR
OIL WD GAERSE -' 4 ] 4.7 3.7 .33 8,52 )2 .73
101RL ALXALINITY Iwg/] as CaC03) L)) ] ] 3487 .'BL.I 1050.2 762, 1155.8
OLORIDE (ws/]) 1 A2 9 3 ([~ ] 503 1
101AL AHDSATING |I|Il af
DISSC.VED Bl.l toe/l} k- } 1L} ] Fil ] 22‘ 20% IT1H ki a
SQUFRIE (ee/]} 1.6 .5 " .3 [ %]
FOUTNDTESs
D1 Analyte has been found in the lab-ra!or‘ blank 2y well as the sasele. lMIuln possible/probable contamination.
C1 Rerlies to pesticide paramaters whery the l‘!nllﬂu!lm has been tonlirmed by 6C/MS.
€1 Valve Is estinaled dee to presence of interference.
51 Bn estisated valve.
Kt fctual value, within the Jleitatlons of the nlhod. Is less than the given valee.
Rt Selke sample m:onr‘ Is 1ot within control linits.
51 Valve |3 detervired by standard addition.
81 Bupllcate analysis iy rot within control lisits.
e13 Sawplels) analyzed st wedium concentrations.
t1 Correlation.coelficient for sethod of standerd addjtion Is jess than 0,993,
{}s Positive valves less than the contract reswired detection leit,
NAt Mot required by contract at this tiee,
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NORIHSI0E SMHRRV LANDF ILL PDNHURN; UELL RESUL1S
GLACIAL l‘l\SLL WATER BEﬂle

11 SAPLING
REMEDIAL INVESTIGATION REPORT
Sasple Location: NGLASA NSL9S NSLIRS NSLLIS NSL1A NSLIS NSLI6 Q] PAGE 4 OF §
Sample Nusber: GWOGBS-82 GO9S -02 Gwo195-92 Gwo115-82 GualA-0 GLS- GWi6-02 W3 18-02 Ga27-02 6WR28-02
Samole Type: FIELD BLANK  FIELD BLAM
Date Sawpied: 3-14-85 5-15-8% 3-14-85 5-14-85 3-15-85 3-15-85 3-14-85 3-15-83 S-14-85 3-15-85
QIR Nuwber: ED66I ED617 ED619 ED621 £0623 ED62E £D62? £0628 ED6IY
T1R Nueber: MEDI37 D139 MED1AL MEDIA3 HEDIA7 MED1AB rEDINg PEDISe YEDS96

R RN ROt R NN D R R R R A DR R RN AR I R R RN R O O R S R R R R I R A P R N A R RO R RN R R R 0 R R DR R R R AR ORI AR NSRRI

INORGANIC COMPOUNDS {ug/1}

BESIRCIRON RTINS RN T IR I R TR R A OR IR PR RSN RN R ORGP IR RPN RO R RO R RR 00000000 RMIRREIEN

ALLMINY [} [} | | | |

ANT I PONY | | | | 1 ] | 70
ARSENIC | t | | MR | | | |

BARILM | [ | | | % | | } | )

CcrLCim 5tem [ zmm | 287008 | 70000 | 204008 ] 81000 | 66088 I 184000 ! )

1 R | | | &N | | | | !

LERD | | | 30 ] 1 14 | 20 | 1 |

PAGNES UM Fel ] 1 106000 | 39000 I 21000 I 150000 | 22000 | 23000 | 65000 | 1

PWINGANE SE E | 588 [} 1029 ! 26 [ 680 [ fel) | 5. | A330 | |

NICKEL | ) ) | ] | I 1
POTASSIUM | 11008 ] 6000 | [3000] I 156800 | 1 I ] i

S001n 25008 | 360000 1 T i 200 1 495000 1 9009 i 13909 1Al |

U LU L R DT L LT L LI O T T T CE DT L T L T EE P T R L A T L L T LT T T A D T e T T T O VO TP LTI T
pH lunits) .71 | | | | | | | | 8.39

PERCENT SIXL1DS NR | NR I NR | NR 1 NR | NR 1 NR | NR | NR t NR
Ol AMD GRERSE ha/ll ¥ 2 4 3 kx] 3 ) 1 |

TOTAL ALKALINITY (mg/1 as Cal0J) 525 | 1648 ! 876 | 1942 | 1808 | 624 | 572 | 692 | e | [}
CHLORIDE (ng/1) 16 | 694 | X)) 1 13 | 889 | 16 ) 26 I " | |
DISSOLVED 50L1D5 {sg/1) L¥a ) ] 20 | 1N | 584 ) 810 ] 52 ) Abb 1 1009 ) 12 | 3
SULFATE (wg/]) 1 16 ) an 1 n 1 Fe] | L) ] n ] 157 1 |

SRR RS I RO R RO R RN R N N S N BRI R P R TN I R N N R O R R I R R PP P R R D RO R O S R R A LA R R R RO A A BRI N R 0 0 0 R R B AR R R RR R BB RS R R DN DA RO BRI RN RO I I

FOOTNOTES:

S: Value deterwined by wethod of standard addition,

Rt Seike sasple recovery is not within control lisits.
Ji An Estisated Valve,

[1: Valoe is greater than or equal to the instrusent detection limit but less than the contract required detection limit,
NR: Not required by contract at this time.
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3-Feb-86

NORTHSIDE SAHITRAY LANDFILL MONITORING WELL RESWLTS
SAND AND GRIVEL WRTER REARING LNIT

PINSE 1] SAMALING
REMEDIAL INVESTIGATION REPORT

Sample Location: L} m2 "3 1) 5 b n NSLBDA NSLBDA

Sasple Nusber: GWO@I-#2 G002 -92 G4003-82 500s-p2 GHO05-82 GWOR5-82 Ge7-82 GNOR0D-82 B5HO25-02
Sasple lype: ) GwodaD-92-pupP

Date Sawpled: 5-15-B3 5-15-83 5-34-83 5-15-85 5-15-85 5-14-85 5-15-83 5-14-83 5-14-85

OTR Nusbers ED673 EAJT0 ED6L8 (1244 EBT22 €D613 ED61A EDGT9 ED671
I1R Nusber: MECS56 MECSS? YECS58 PECSS9 DI D15 "D 26 D138 D53

lli'!0.'ll.lllCIQ..00l||Il.llll..il'lllll.l..l..lIO!O!O.|III|00||0II|.I|I|llllllllllll|lIQ.OlllllIIIIQ.IIQQ'GI!.!'.II'Q!!QOI!l|ll.!lilil.l..'l.i.l.i...'l..llIIIIOOOO

INORGAWIC COMPOUNDS {uy/])

Oll!Ol.l!l..l.'il...ll.Q!Q.lll.l"i...lll'......!llI!llIQIl!lOl!IlII..OII..I'..IIlII.I.QO.|lll!||l|0.'l|llI...l.llDIIOOIQOQODDIIOUIOCIIDQIIQQOIOICOIOIIIIIIIC!l.IIQIO
)

AT IMONY 1 | 1 i 1}
ARSENIC | I { | | | ] 28R 1 %R
BARILM 1400 [} ! [ | ] ] [} !
cecim 111008 (X ) [ ] I 23009 [ -] [ I 73008 I 36000 i 35009
1RON A9 1 ko) | | | | |
LEAD ] [ ! § ! ] ] [} [
CYMNIDE 1 1 ] | | | | |
PGNES 1M 122000 | 17008 | 21000 | 7000 i 13000 I 2900 {27000 { 18008 | 19000
YNGR SE 160 | ! 69 ] | 1 ! ! A8 ] 50
NICKEL ] ]
POTRSS HM 84008 1 ! { 1 { { 1 t
;.;[&lw M0 } 7o : 15000 ; 72000 1 M : 299 : 1809 : 36009 : kil ]
DR RN R R NN I a RN R R SRR BN R L TR R L R R PO R R RO AN N RN NSRRI R G A IR RPN SRR RO RN A AR IRRRIN AR RA SR ORRRUNP IR0 RIRUEIRBNERIS
pH {units} | 8.25 t | | i [} 1.76 - 1.83
PERCENT SOLIDS N ! L MR} NR | N | N | N NR ) NR
O1L AND GREASE imy/1} | 1 ] |
TOTAL ALKALINITY(ws/]1 as CaCOd) 1658 | kU ) | 355 I 383 i 264 | 3% | { 7 | 316
CHLORIDE tmg/1) _ s | 1 | 9 | 5 | 4 | ] 13 | 1 | 9
DISSOLVED SOLIDS tms/1} 2400 | 360 | e { 386 I K | I5% | 3% | 338 I A6
SULFATE (mg/)) 18 ! 13 1 I 16 | | | 1 1 1 1
SRR O IR R NN RPNt RN IR AR RO RN R NN RN e AR N e O R R O R R R T PN A SRR O R BB A0 0 SN A AR B R R I H VIR R R NN RN R R RN A R R O RO IR R AU R R R RO R RO A R 00
FOOINOTES:
St Value determined by wethod of standard addition.
R: Spike sasple recovery is not mithin control limits.

J1 An Estisated Value, .
[J: Value is greater than or eoua) to the instrusent detection limit but Jess than the contract required detection lisit.

NR: Mot required by contract at this time.
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03-Feb-B6

Sawple Location:

Sample Nusber:
Sample Type:

NORTHSIDE SANTTARY LANDFILL MONITORING MWELL RESLLIS
SAND AND GRAVEL WATER BEARING LNIT

PHASE 11 SAMPLING
REMEDIAL INVESTIGATION REPORT

Date Saspled: 5-15-835

OTR Nusber:

1TR Nuwber: PEDIAG

INDRGANIC COMPOUNDS {uy/1)

NSLID NSL9D NSL18D NSL1ID NSL12 L3 SBP63 S8P77
GVID-92 Gwech -ae G190-42 o1 ID-0 GRI12-8 G13-92 GWI65-82 07702 GR27-82 Ewac8-82
GHo990-82-DUP FIELD BLANK  FIELD BLANK
5-15-85 3-14-83 5-14-83 3-14-85 3-14-83 3-13-85 3-14-83 3-14-835 3-13-85
D618 ED6Je ED620 ED622 £0623 ED624 £D629 ED6I® EDET 18]}
D304 MEDIAZ MEDL A MEDIAS NEDIAG YEDIRI MEDSRS MEDSRG

S8
T T e T L P T T T L T I LAY T AT Y

L T T e e T T T T T T T L T Y T T YR E IV T T T I T T T T YT TY Y LT Y Y YTV YT AT YY) PEERARENNERES
ANT IMONY | ! | | L
ARSENIC t t { | ! I { 1

BARIUN | ! | 870 ] N ! 1609 l | !

Alim 95009 97000 1 27000 I A 1 107000 1150000 | 297080 1 56000 ! 1
L AL AEL I SO T e T i R A
LEAD ! | 16 | | 1 | I |

CYRNIDE | | ] 68 | § | ! |

PAGNES UM 40000 40000 [ 1 1908 1 148000 | 8% 1 160000 | 25em | |

MANGANE SE A ] ] 1 1 n ! 1e30 | | L | |
;‘.ltkﬁ....................................................................'.......................li....................................l...............l...............................
POTRSSIUM Eoeind 5000 1 | 0N | 2000 1 210000 | ] I

?(l)'l)‘l:lﬂ 100000 103009 : 12000 : e : 384000 : 264099 : 57“}: a : 26000 : 1
T T T T T e T T T YTy R R T T T P T PP R A A AP R AT PO AT AT e A OO T AT AL AL AR A T L L T
pH funits) | | | | 1 8.33 |

PERCENT SOL1DS | NR | | I N | NR | NR
BiL R R e it et T e e e S R A R Ll S A LA sreneireseesiees
TOTAL ALKALINITY Ing/1 as CaCO3) T4 672 | 3% | AR i 1508 1 638 | 2812 | 116 | 2 | L}
CHLORIDE img/1) 141 1% | 1l | b | 916 | 63 | (] | 3 | 1

DISSOLVED SOLIDS (mg/1) 862 092 | 416 | AR | 2660 1 ane | 3069 i IN t 12 | K]
SULFAIE (ay/)} | ! 15 | | | '

SRR RO RN RN RN R R RN IR RN SRRl RO R ERsOREO RO NIIRSIRNRINREeS RN NN RIRe It SR RIIRNARR RSNt R RS4RI OB ETIINERTRRNSITRR ORI IS

FOOTNOTES:

S1 Value detersined by method of standard additjon.
R: Seike sasple recovery is not within control limits.

J: An Estinated Value.

£): Value is sreater than or equal to the instrusent detection limit but less than the contract required detection limit.
NR:  Not required by contract at this timse,

PRGE 8 OF 8




19-Fep-86

TABLE A-3
NORIHSIDE SAniTAHY LANDF ILL LEACHATE RESWLTS
REMEDIAC INVESTIGRTION REPORT

LEACHATE SARPLES 1Li0uid) LERDHATE SAMALES (SOLID) PGE | OF 2
Sample Location: LLOG) LLadc LSe9) L5082 1S3
Sasple Musber: L0191 -l W7-01 LSRI-91 L5e82-01 LSM3-81
Saumple Type: FIELD B ANK
Date Sanpled: 5-15-85 5-15-85 5-15-85 5-15-85 5-15-85 & 15-
OIR Musber: £0662 EDEb) EDEAL ED6ES £D6bb EEET
TTR Nusber; MEDSI6 {AM MEDE13 MEDSY? ¥EDSIB XL539
SO0 ROSRA4C0 R0 00S RN R AR NSRRI ESNRORIRR GO DENE slssensedstisstisntsssnnstdastetsasntttsiostitbenotd
OGRGARIC COMPOUNDS {ug/l) tug/ng)
-.-o.‘..t...o..::....-.-.....--...o..o’-...-....-.-—.o..--.--.-..- CARRRER0RR0RR0R AR RRAATSRRN00DOREP 00 RRRRRIERNND
VOLATILES
ETHYLBENTENE | 1 1 1 150 )
X THYLENE OH.ORIDE | @b ) 158 | B I E Y|
TEIRACHDROETHENE { | 83 1 1
100 UENE | 1 | 9.9 | 19
TRICH.DROETHENE ) ! 6.7) 1 )
R T PPPICE T TR
Z-BUTANINE i enM e | "we | 9B | Ab
2-HEXANDNE 1 1 1 HE !
A-RETHYL-2- MENTANDNE i P N | | 650 §
TOTAL IVLENES i S o I e
T01R é.a:m ' L 0 T 99%.9 sl
T0TAs TENTATIVELY LDENTIFIED )
VOLRTILES L ¢ 8 ] ¢ L $
ACIDS
i ] [} 1409 ]
..,zm;:?mi% L L L ) L | ..tB. ,_.
T0TAL ACIDS 1 P ¢ [ ] ’
BASE/HEUTRALS )
MIPHTHAENE i i 1 N !
B1S(2-ETHYLRE RYL ) bnIARLATE i ) 1 i W3 9000 o
BuTvL BENIYL PrIMALATE | 1 i S 1 15000 Ju
DI-n-BUTVL PiTHARTE 1 | | I 13000 Jee
DI-N-OCTYL HIMEAIE , 1 o \ 1 10000 Jes
_BP BASE/NEUTRALS 3 N L 18 1048 13208
TOIAL TENTATIVELY :?::G
BASE/NEUTRALS ara ACIDS ] '] 9 1408 ) 36400 J 933609 )
==c2:s3sasssS<iizozs: EEEIEEEIiNETIiPiiaitesisiinrsiiiaZaliiiiseasbavaas IEEiziiakasad SALZEIZILXLRAGRIBBLIZZE & IICTRCABAED
PESTICIDES arad PChs
CHDRDANE i | ! ‘o L.\z e
TOTAL PESTICIDES ard R_.m-:. L L L ¢ 609
58._ JOISTURE 1y} (ORGANICS) MR AR L T - s . UL




19-feb-86

TABLE A-3
NORTHSIDE SANITARY LANDFILL LEACHATE RESWLTS
REMEDIAL INVESTIGATION REPORT

LERCHRTE SARPLES (LIQUID: LEACHRTE SAPLES (SOLID) MGt e OF @
Sasple Location: LLOG LI LSed1 LS00 L6M3
Saaple Nusber: LSo01-81 LS002-91 LS8a3-91
Basple Type:
Date Saspled: 3-15-85 S-15-85 5-15-89 3-15-83 3-13-8% 5-15-85
OTR Nusber: EDGG2 ED6b3 EDBAY ED66E ED6R7
VTR Nusber: MEDS34 REDSIS MEDSY) [ 1.\ D539

QhetslroRRResERIRIIRINGS

INOHGANIC COMFOUNDS  (uy

FRE0080 0004004000004 0000000000000 00 0

CREGEAIARRRCELRROHEREIEESRIORNRI RSO0 RARRRIRERRE

A UK NS 2608 | 48 f 4708 i LY | 14
BARI UM | 128 | 1 I
CALCiun . 67000 1 6630 | 64009 | 70009 | 4900
CHAOA FUR [ k] | 10 \ [
180N Je6 [ ] ] NN ] 16809 ] 15080
LEAD 19 | 2SS | 10 | 9.1 | &
MAGNES 1um 12000 [T ] 1 19000 | 22009 | 14009
MANGANE SE | 6229 | 313 k) 9 JR | 1408 JR
NSCHEL | et ] | |
POTASS LM 1 310000 | | 1
S0DIUN (F2) 1 5 ] | 1
VANAD I UM I 1 1 |
1M I S Jk 3 1 » | [ %}
BRARERORRR RO NI et ARt R RGN Rt iRttt aotissceoReoncdRasRinted BERROA ROV RO RNt IRt iRansatR RO R R ROV NN
pd turats? | f
PERCENT SOLIDS (X) (INORGAN]CS) NR I NR ! NR 16 { 85 | a/
OIL AND GREASE a9/} | 134 ' {mg/kg) 1 | 2200
TOTAL ALKALINITY(ng/] as CaCO3) 15 | 1939 i 4 | NR 1 AR
CHLORIDE teg/ )} [} i an | NR ] NR 1 hh
DISSOLVED SOLIDSteq/ i) Jib t 553 ! K] NR ! NR | NR
SULFRTE {wg/1) 104 1 13 | 13 NR | NR | NR
AANBSR0NSNRRNOBGNRIRNLRORNNEO OO RIRARORRERIRIRRERtsRERRRRRARRRRRREROR CEBUEANRERIeNeRBtNSRROEEARRIRERIRRCERAREIISRUINIED
FOOTNDTES:

B: PAnalste has been found 1n the Jaburatory blank as well as the sasple. Indicates possibie/probable contasination.

Ji An Estimates Value.

R: Seike sasple recovery 15 not within control limsts,

S1 Value 15 determineo by stagara adaition,

[): Positive values less than the cuntract required detection limt.

*1; Sempleis) analyzed ot mediun corcentrations,

NR: Not required by contract at this tise.

Note: Al cuncentrations ard quantitation limits are reported on a dry weight basis (surface suil, sediment and buring sasples oniyl.

ED66) Acid dats wacceptable.




TABLE 9
NORTHS 106 SANLIAKY LANDFILL
FIOUID LEACHATE RESWL1§
PHASE 111 - SAHPLING
FEMEDIAL IWVESTIGATION
L19u10 LEACHATE

LEACHATE LEACHATE LEMCHATE LEACHATE PAGE | OF 2
Sasple Location: TANK | 1AW | TANK 2 [[] ]

Sasple Musbers NSL-LLOO3-02  NSL-LLOOT-02 NSL-LL006-02  NSL-LL004-02 !SL-{UOO-OZ
Sisple Typer BUP NSL-LLO0S-02 FIELD DLAM
llll Saples 1IN/ 11725709 IIIZIII‘S 11720403 1120183

OTR Musbery EEYNS EEW) €34 13 ({3

11k Husbery MEG200

NERLOZ e I L3l AEREO)
INlllllllll"l"llllllllN"zlzw;a"l“llllll“l“lllll“llll"l“llll"l"ll"lll‘“lll"lllllll""l““lll"“l“

0rGAN]
llllIllllll“l“"m:::al"l“llll“l"l'l"llll"llll"“l"lll"ll"l"lllll"l"l“"““"""llll"l“l"lll"ll

s cven

MENTENE s ¥ !

c»momum b
1-01CHLORDE THANE W0

hnsl 2-0 1CHLORDE THENE 1300

EInvLachiEnE 100 70 ]

PETHYLENE CHLDR1DE 200 ?

TOLUENE u 1 33

ACETONE 1100 J 20 3

2- B TANONE 13 12000 "

§-RETHYL-2-PENTANONE in 2000 n

10TAL TYLEMES ~ 840 1100 11000 A%

T0TAL VOLATILES " 1352 31940 "

000 BASSOORSAENRERREES

TOTAL TENTATIVELY IBENTLFIED VOLATILES s 100 ™ 1) ’

MSE MEDIRALS aaé ACIMS

4-C.0R0- J-NETHYLPHENOL 199

2, 4-BIRETHYLPHEN 139

MhenoL 1 159 m

MENIOIC ACID 1 J T R

- RETHYLPHENOL 13% J N

SOPHORONE ni

MAPHTHALENE B Wi

DIS(2-ETHYLHETYL) PRTNALATE R i 4503 29

B1-N-BUTYL PHIMALATE 34

METHYL PHINALATE M n na i)

SSNASARARGIANRIEARRS o

TOIAL BASE MEUTANLS and ACIOS ni 171 o1 ) 8 )

PRS0 SUSSNESUARASOIRNESSORO DI EIBUDONEROBEOESRETISIIONERDEEANNARGRY » Ty

TOTAL TENTATIVELY LOENTIFIED ACIDS BASE/NEUTAMLS 4149 03 10276 ™ 15

PESTICIDES and PCHs

TOTAL PESTICIOES ond ] ¢ 0
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12-Jul-08

TABLE 3-2. NSL/ECC PREDESIGN INVESTIGATION ARALYTICAL RESULTS
LERCHATE AND GROUNDMATER - ORGANIC RESULTS

Saaple Nuaber: LT0i-01 DLTO1-01 L101-02 L701-03 LT01-04 L701-03 ;
Sasple Location: NSLLT | NSLOLT 1 KSLLT | NSLLT 1 NSLLT ! NSLLT |
Date Saspled: 8/24/87 8/24/87 8/25/87 3/26/867 8/27/87 8/28/87 '

OTR Nuaber: EL304 EL509 ELSLS ELS4O ELSY7 £L328

R R e R Rt asRitiagtttigasesdaattsqtiteistiatasiaasdeeesysdetlyaqesteiaeasasaciotncitiaiaicissesessitiisiitstisi
VOLATILE ORGBANICS: uo/l
FIIILEILTRLILTSILLLERI32388
Chloroaethane -=-
frososethane -—
Yinyl Chioride -
Chioroethane ---
Kethylene Chioride e
Acetane . .-
Cardon Disulfide b
{,i-Dichloroethene b
{,1-Dichlcroethane ==

1;2-Dichioroethene (Total) b
Cﬁlorofurn b
{,2-Dichioroethane -
Z-Butanone 300 3
1,1,4-Trichlorcethane -
Cirfon Tetrachloride -—-
Vinyl Acetate -
Brosodichioromethane -—-
i,2-Dichloropropane -—-
cxs-l 3-Dichioropropene -
Trxchioroethene -
Dibrosochlorosethane o
{,1,2-Trichioroethane -
Bmme —--
cis-1,3-Dichlorapropene -
!rans-l ,2=Bichloropropene -—
Broloforn —
4-Methyl-2-Pentanone -
2-Hexanone R
Tetrachloroethene .-
1,1,2,2-Tetrachlorcethane ——
Tuluene 384
Chlorobenzene haad —
Ethylbenzene b 550 J
Styrene =

Total Iylenes 450 3 J 5000 J 6500 J
llttttl;lltltllllt!ttltllllttlll!!83!!!:!!!!!llllttttltll!!lttltlll!tt!llltl!l!tlllttltll!!lt!lltlxttlllltttlttlt!ttlt
SEMIVOLATILE ORGANICS ' : H ' H
388802207808 3300¢00280008000¢4)
Phenal 11
benzyl Alcohol -
{,2-Dichiorodenzene -
4- n!thylghenol -—
2,4-Dinethylphencl -—
Benzoxc Acid 40 4
Naphthalene ===
hloro-3-Nethyiphenol -—
2-fethyinaphthaiene -
Dxeth ht late -
Dx-n- ghthclltl .- 218
bxs(Z-Et‘y hexyl) Phthalate - -
I-Nitroaniline === R =R --f
4-Nitroaniline - ; - R - R - H - -—
!X!lttt!ttttlttlllltttlttl!!ll!llll!tltltltttlt!lll!ttttttxttltt!lllllllt!lllt!tttl!Xl!tltlt!!!l!ltlltlltl!lltttltlttt'
NOTE: B: nnilzte has been found in the field blank as weil §: Value is detersined by standard additien.
a5 the sasple, Indicates probabie/possible contasination. J: An estisated value or the report vaiue
NS: Not saspled. 1s less than the contrict required
NR: Not reported. Buantifxcatinn liait,
--=1 Not detected. R: Unusable, indicates possible false negative.
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12-Jul-88

TABLE 8-2. NSL/ECC PREDESIGN INVESTIBATION ANALYTICAL RESUL
LEACHATE AND GROUNDWATER - ORGAMIC RESULTS

Saaple Mumber: L703-01 L103-02 \.TO\-03 L163-04 L703-0%

Saeple Location: NSLLT 3 NSLLT 3 NSLLT 3 NSLLT 3 NSLLT 3

Date Sampied: 8/24/87 9/25/87 8/26/87 8/21/87 §/28/87
OTR Nusber: EL506 ELS3L EL542 EL519 £L35%0

33400 e3iaostntiititiadaasetciesaieiteqdstqeetesttttititiacinsastifaseestsitciieticeitisisistsseiseiity
VOLATILE ORGANICS: ug/i
1433823 22 8028880088888k 028Y

Chlorosethane == : om- | -—- ) — . -
Srososethane === i === 1 R . -— ; -
vinyl Chloride - i - ; -—- : a—- ' 139
Chloroethane - : --- ! - i — | -
Methylene Chioride == : - ; -=- i ——— : -
Acetone - i - : — ! 4] —
Carvon Disulfide e : - ' - 1 — ! ——
{,i-Dichlorgethene --- ; - : - H - ! -~
{,i=Dichloroethane - ; -—- i - H -~ J 27
,2-Dichloroethene (Totall -— ! - : - ; — ! 9d
Chlarofors - 1 --- | - : - : -— ;
1. 2-Dichloroethane - : -— ; -— : - H - !
2-Butanone —--R -— R — R -—-—R -—-R
1 {,1-Trichlioroethane - , -— : -— ! ——— H -— :
Carbon Tetrachloride tad H -— 1 - ! - ! - !
Vinyl Acetate -— ; - H aee H ona ; ——- :
Bromdxchlurunthme -—- ) -=- ! -— : ——- . - !
1,2-Dighlorpprooane .- : e H ame ! e ! auw .
-? § 6 forosrapene - - - sae ! e !
Trxchforneth == : b ; -— ; --- i -— 1
Dibrncochluronthme e | b H -—- i e H - !
{,2-Trichloroethane -— : --- : - ! m—— ! - ;
Benzene --- : .- H -— ! -— ! - !
tis~i,3=Dichioropropene e { wen ; ] i s | s ;
Trans-l 2-Dichioropropene -— } -— ; -— ! -— H -— H
Brosofors -— ; -- H — i -— i —— '
4-Rethyl-2-Pentanone -— ; - : - ' -— , — )
2-Hexanone -~ i - , - 1 Lo | — !
Tetrachioroethene - ) e : -— ) -— : —— ;
1,1,2,2-Tetrachloroethane - : - ; -— i -—- ! -— !
Toluene — h - H - : -— H — |
Chlorobenzene -— ) - H -— ! -— ! —— '
tthylbenzene - : - i -— H -— ! .- !
Styrene - ! e i - | --- ! —— |
Total Xylenes — H -—- ! - ! P - H
xxxxxummummmmmmmmmnnutumumxmutmxmmmmmxxxmmmumx:
SEMIVOLATILE ORGAMICS H ! : H !
SELICERTIILIASISLLLLLLLLLLILLL i i ' H ,
Phenol —— H —— H — H 34 —— H
Benzyl Alcohol - 1 - ' — i - 1 -— H
1,2-Dichlorobenzene -— : - ) -— ) --- ! -— !
-ﬂethylahmoi - i -—_ H - | - ) -— ,
2.4-Disethyiphenol - ] === ' - : - ' - ;
Bemox: Acid - ; -—- : Ty o -— ; -— !
Naphthalene - ) -— , --- : - H — !
4-Chioro-3-Methyiphenol - ! - ! - d --- : --- '
2-feth lna hthalene -— H .- . -— H - H -—- !
diethy late —— ; --- H - : - : — !
B1-n-By Yhthalatl 28 - H 2108 - ! -—- H
bxs(?-ﬂly hexyl) Phthalate LIP 50 i 110 H 89 i
J-Nitroaniline — R ——R -~ R -—R -—~=R
4-Nitroaniline — R =R - ) --- i -—- '
luumuuumumuumxxuxmuuxx:txuxtmtmuxmmxmxxxxuuxx:mxxuxxumumxmx
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TABLE B-2. NSL/ECC PREDESIGN INVESTIBATION ANALYTICAL RESULTS
LEACHATE AND GROUNDMATER - ORGANIC RESULTS

Sasple Number: MWNSL12-0L HRNSL12-02 ANNSLLZ-03 MNNSLL2-04 OMMNSL12-04  MNNSL12-0%
Sasple {ocation: NSLMW 12 NSLMW 12 NSLMW 12 NSLMK 12 DNSLAN 12 NSLMW 12
Date Saspled: B8/24/87 8/25/87 8/26/87 8/21/87 8/27/87 8/28/87
TR Nusber: EL302 EL3L3 EL338 EL349 EL320 EL526
TR R R ReadgaeatsetttyaeedaetiiaaeaiiiisitataisedsieaatsRttiisaassinssitsietstnsoititetsitqseesdetsitsitttstsstss
VOLATILE ORGANICS: uo/l
1eInastsLsIERILLLALRIILLRLLINS

ummuuxxuummumuuxumumuummxlmmmmmmtmmmummmmxmtmtmmmxx

SEMIVOLATILE ORBANICS
TESSLETRRRALILLTLTLLLLILLINIALL

Chiorosethane - : 3 E E E
Brosoaethane === i ~== ' - ) === ' -=- ' -== ;
[ 174§ 00 3 N I 040 8y
Syl octhorace ded Dy i | S T O 661 |
Methylene Chioride -— ; -— H —-- : -— ; — : -— '
Acetone == , - ; .- ' 73 Ty --- H
Caroon Disulfide -- ! - ; - ! ——- ! - ' - :
{,i-Dichlargethene - , .- ' ~—- ! - ! .- ! .- !
A.l Dichloroethane wd 124 134 27 Wiy o sy
2-Dichloroethene (Total) L 2P I 104 wi 103 s i
C(\lorofnrl - , - : .- ' -— ! — ! — !
1,2-Dichioroethane - ) - : -~ | - i .—- H - :
2- Butanone - R - R - R -—--R - R -—-=R
1,1,i-Trichloroethane -~ | --- 1 -—- ; --- ' -— ! -— !
Carbon Tetrachloride -~ ' - ; “== : -=- ; - ' -—- :
Vinyl Acetate b : - ) - J - ! -—- ! ——- :
Brosodichlorosethane --- ; -— : -— ! - H -— ! ——- !
1,2-Dichlorogropane e ; == ; --- ! --- ' ——— ' .- :
t1s-1,3-Dichloropropene --- | -=- H — , -— ! -— ! — !
Trichloroethene - ! 13 - ! -~ ! -— ! .- '
Dibromochlorosethane - ' -— . -— H - ! - ' -— !
1,1,2-Trichloroethane -— ; - ' -— ; —— H — ! — :
Benzene — ! -— , — ! — ! — ! —- '
cis-1,3-Dichlorogropene - ' - ' - ' .- ' .- ' - :
Trans-1,2-Dichloropropene --- H -— i - ! -— ! - ! — !
Brosotors - -- ' - - ' - ! - '
4-Methyl-7-Pentanone - ; [ — H -— 1 -—- ! —— :
2-Hexanone - ' == H -— : --- ! -— ' ——— !
Tetrachloroethene - . - \ - ; — ) - H -—- H
{,1,2,2-Tetrachloroethane -— ; ——- , -— H -— ! .- H -— !
Toluene - ) - ) — | -— i = | —— J
Chlorobenzene -— ' —e— H - ! - ! - ! . !
Ethyldenzene -—- i .- | --- : - : .- : -— ;
Styrene —_ - - : --- ; - ! - :
Total Xylenes ==~ 1 --= , --- ' -— ' - . - ;
Phenel - ; -— ! - i -— ' , '
Bmzzl Alcohol - - - - - —
1,2-0ichlorobenzene - ' --- H --- ' -~- ] - ' - .
-H!thyl Ehenol - , -—- : - ) -~ ' .- ! - '
2,4-Disethylphenol --- ' --- , -~ ' --- ' --- ' - J
Benm: Acad -—- : .- ' .- : -—- i -—- ! Ty
Naphthaiene - : - ! - ! a—— : — ' — ;
4-Chioro-3-%ethyiphenal - ' - - 1 -—- : . ' — :
2-H!thIlna hthalene - ' -~ : - ] -~ { - : -— !
Dieth ght late —e- i === ] --- ' - ' --- ' ——= '
Di-n-Butylphthalate 3B 180 1 28 --- / -— ' I8
bis(2-Ethylhexyl) Phthalate g 33 .- H - : —e- ' -— :
3-Nitroaniline =R - R - R =R -~--R ! =R
4-Nitroaniline L —- R --- ' --- ! — ! ——- '

!!l!ll!l!!t!tlll!tlltlltl!llllltllll!llthllllt!!l!l!l!lltlllll!lllllltllttl!lll!ll!lll!!l!tll!llllXlltllltlllll!!llll
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TABLE B-. NSL/ECC PREDESIGN INVESTIEATIDN ANALYTICAL RESULTS
LEACHATE AND GROUNDNATER - ORGANIC RESULTS

Saaple Nuaber: MMNSL13-01 MMNSL13-02 DMWNSLL3-02  MWNSL13-03 MNNSL13-04 MWNSL13-08
Sample Location: NSLMW (3 NSLAW 13 DNSLMW {3 NSLMW {3 NSLMW {3 NSLMW 13
Date :npled 8/25/87 8725787 8/26/87 8/27/87 8/28/87

QTR N EL3LL ELS32 EL337 ELS47 L5323
t!!llllllllll!l!lllllttil“llllllXt!l!l!lll!!!ltltll“uttut!ﬂl!“"l“!tlllttllil“t!l(tllu!!l”l!!!!t!!l!tt!tlltt.

VOLATILE ORGANICS: ug
ILESESTERLRILRLRETLILiSLSRLLLL

NS
1313818 !l“lllt!ll!l!lllll!llllXlXlu!tXltltltltlll!!l!lll!l“!!!lltﬂtll!!llllXllllt”lll!!!m“ltlltllllttlltlttu
SEMIVOLATILE ORGANICS ' ;

SISRRERLTATLBELRILLILILLLLILLS

Chioroaethane : NR ! -— ' —-- ! . ; - !
Brososethane NS ] NR ] -—- ) - ! -— ! —— !
Vinyl Chloride NS : NR ! 2800 00 W) 380 J :
Chloroethane NS ) NR . 1504 —- H B0 -— '
Bethyiene Chioride NS H NR { -— ; -— . k1 B 9J
ficetone NS i NR , --- H 9y ny o 60 3
Carbon Disulfide NS | NR ) - : —- ! - ' .- '
{.1-Dichloroethene NS : NR H - : -— ' -—- : -— ,
1,1=Dichloroethane NS H NR ' g20J ! 8% J ! mJy 12003
1,2-Dichloroethene (Total) NS , NR ' sl04d 680 J 8200 i 970 3 .
hlorators NS Mo — — — -
1 2-Dichloroethane NS ' NR ' 8d 174 — , 2731
2-Butanone N§ | NR : -~--R - R B3 -~=R
1,1,1-Trichioroethane NS i NR ; - , -— ! - ! - H
Caruon Tetrachioride NS ' NR , -— H -— ' -—- ! - '
Vinyl Acetate NS , NR | -— : — : - ! -— :
Brosgdichlorosethane NS : NR ) —— ; -— i -— H - i
{,2-Dichloroprapane NS ' NR , —— 1 - ' -— ' - '
cu {,3-0ichloropropene NS : NR H - | -— ] -— H - )
Trichioroethene NS ' NR : 8d 187 --- i 73
Dibromochlarcaethane NS H MR : --- H -— : -— ' - ;
{,4,2-Trichloroethane NS i NR ' - ' -— : —_ ! - !
Eonzm NS \ NR : - , - : - / -— ,
cis-1,3-Dichioropropene NS ) NR H -— H - i - H —-—- :
Trans-1 ,2-Dichloropropene NS : NR , -— : - H -— : - ,
Browfnn XS : NR ! ~— ' - ' -— ! -— :
4-Nethyl-2-Pentanone NS ' NR H — i -— ! - : - H
2-Hexanone NS H NR H — ) -— ! -— ; — !
Tetrachloroethene NS ! NR ' — ] —- H - H - ,
1,{,2,2-Tetrachioroethane NS : NR . — ) -— ! - H - !
Toluene NS 1 NR ! — : -— ' -— ! — )
Chlorobenzene NS : NR , - : -— ' -— ' -— 1
Ethylbenzene NS ] NR ! ~— H ~— : - ' - ;
Styrene NS 1 NR ' - H -— ! - ! - :
Total lylenes : NR 1 ) ) — ) - E
Phenol H e ) NR ) -— ) - : — i
Benzyl Alcohol NS 1 - 1 NR ; - : - H -— ,
{,2-Dichlorobenzene NS , —— ' NR H - H - : - :
-nethylnhenol NS H - : MR : — : -— : - ;
2,4-Disethyiphenci NS H -~ , NR : - ! - : - !
Benzux: fAcid NS : - H NR . — H -—- ! —- '
Naghthalme NS H - H NR : -— : - ' - :
-Chloro-3-#ethylphenol NS ; -_ ' NR ! - ! -— ! - !
2-Heth lnc hthalene NS i - , NR , — ! -— : --- !
Diethy late NS ' - , NR : —— : ! - .
Di-n-By ghthalatn NS i 28 NR : 2B 28 ! - !
umz-ecly hexyl) Phthalate NS ! -~ ' NR : - H —— H - '
I-Nitroaniline NS ' -— R NR : -==R : --=R : ---R
4-Nitroaniline NS ! - R NR ) .- -—- - '

!ﬂl“l“"“llll!lulll!"tl!!lll!lltllttlutlltll!!"ll!llllll“l!llttll!lll!"lltllt!l!lll"lllttl“l!l!l!!!!tt!lt!
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TABLE 8-2. NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS
LEACHATE AND GROUNDWATER - ORGANIC RESULTS

Sasple Nusber: MWNSLASA-01  DMWNSL8SA-0!  MMNSLBSA-02  DMMNSLBSA-02  MWNSLBSA-03  MWNSLBSA-04  MMNSLESA-05
Sasple Location: NSLMW 8SA DNSLMW 8SA NSLHN 854 ONSLNW 854 NSLMW 8SA NSLMW 8SA NSLMW 8SA
Date Saspled: B/24/87 8/24/07 8/253/87 9/23/87 8/26/87 8/27/87 8/28/87
OTR Nusber: EL499 EL333 EL3LO0 ELIY ELS3S EL346 ELSZ3
R R ettt iddaadaettteettitiiasaieqadestiiioseteiiiesasatessptiasttticciittescasasistniecscitsititissssaseieisssesesssisssssst
YOLATILE ORGANICS: ug/l
faseseeEeassLLLRLRRNILLLLLLL

Chlorosethane == | - 5 AR 1 - : - : --- I -
Bromosethane - i - i AR ' - ' - : --- 1 ---
Yinyl Chloride - : bt ; NR ) --- ; - ' ~=- ; -
Chioroethane === ; - / NR ' == ; - ' --- ' ---
Hethviene Chioride == ; - ; NR ; —e- ' -— : -— : ——-
Acetone == : == i MR ' - , - H 73 0 -
Carbon Disulfide - ; --- ; NR H - ; -—- : -—- ' -
1,1-Dichloroethene == H - : NR ; == ' .- i - ; ---
1,1-Dichloroethane -=- i b ; NR : --- H - ' 21 : ---
{,2-Dichicroethene (Total!} === : -~ : NR ; --- ; ——- , - : -
Chiorofors - - R - - —_— e
1,2-Dichlorgethane .- ) w—- ) NR ' - : -— ! - { -—
Z-Butinnn! -—-— R --R NR ! ~~R - R -—~R ---R
{,1,1-Trichloroethane --- ; - H NR J -— : -— ; - . -
Carénn Tetrachloride -— H -- i NR ; -— : - : -— ' ——-
vinyl Acetate -=- , == ; NR ' - : .e= i -— ! -
Broscdichlorosethane -— | -=- H NR 1 ——- : - 1 --- ' ~—
1,2-Dichloropropane - ' -— i NR ! -— ! — ' - ' -—-
¢15-1,3-Dichioroprocene --- : - ' NR : ——— 1 -— ' -—- H —
Trichioroethene - i --- J NR : - ' - ! — ' -—
Dibrosochlorosethane - 1 - H NR : — H -_ 1 -— ; ——-
1,1,2=Trichloroethane - ) - ; NR ! - H -—- . -— , -—
Benzene --- ) - 1 NR ; -— H - : - ' -—
c1s-{,3-Dichloropropene -— H - H NR H .- H -— : .- ] -
Trans-1,2-Dichloropropene - i -— i NR H — H -— ' -— H -
Broaofors -— ; = i NR H -_ ; - ) -— ) -
4-Nethyl-2-Pentanone - H -— : NR : -~ : -—- H -— , —
2-Hexanone .- i -~ i NR i -—- ! -— ! -— ) -
Tetrachicroethene - ; -— i NR ' — i - : - ! .-
i,1,2,2-Tetrachioroethane - ; - i NR ! -— ' --- : --- ! -—
Toluene - H -— ) NR ) - : - , —- : -—
Chlorcbenzene --- i - : NR : -— ' --- ' - ; Ead
Ethyibenzene -— , -_ : NR : -— ' -— H -~ : -—-
StIr!n! c-- : b . NR 1 - J b : = , ——e
Total Iylenes : -— 1 NR , : . -— ' .-

11
§132118 lltllll“lllllﬂllllllll"ul"llll!t!ll!lll“llltlltttlltl“ltllllll“lllul!ulll”l“llltllllllt!ll!!ttll!ll!llt!l!!llll!

SENIVOLATILE ORGANICS
FESEBELTRRLITLIILLLLLLTLRLLING

Phenol - ) e H - H - : - ) --- ; -—-
Benzyl Alcohol == 1 - i === ' -— ; - H -— , -—-
1,2-Bichiorobenzene -—- : -— ! - ' -— ' - ! -— 1 -
-Hethylghenol --- : -— | - ] -—- ! -— ! -—- H -
2,4-Dinethyiphenol - ' - ; - ' - ' - ' - ; -~
Bonxm: Acid e ) - H - H - : —— ; -—- : -—
Naphthalene -—- : - , e 1 - , -—- ; - , -—
4-Chlnro~3-ﬂethrlph¢no! - , - : - , - ! - : -— . ——
2-feth lnaghtha ene -— : 29 — : - H — ' -— : ---
Diethy ght alate - ) .- : - ' -—- H - ; -— : -—-
Bi-n-Bu z Yhthahtl - : - , 28 == : I 285 2 1B
bis{2-Ethyihexyl) Phthalate - : .- ' 20 1 64 -~ ' - ' -
3-Nitroaniline - R i --R - R ! - R -—--R -— R --- R
4-Mitroaniline -~ ! -~ R -—~R -—R - ! - ' -—

!U!tltll!lllllll!!lltlllltllll!lllllll!ll!!!l!l!thl!!Xl!tllll!!ll!“lllll!ll!!!lllttllm!!l!lll“““u!l!l!lltllll.tll!l!!tll!l!
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TABLE B~2. NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS
LEACKATE AND GROUNDNATER - ORGANIC RESULTS

Sample Nusber: HHECCJA 01 MNECC3A-02 MWECCIA-03 MWECCIA-04 MNECC3A-03
Sasple Location: ECCMN A ECONW 3A ECCME 3A ECCMN 34 ECOMN 3A
Date Saspled: 8/25/87 8/26/87 8/21/87 8/28/87
OTR Nusber: €L342 EL3SS ELS48 ELS24
33884 dead et tinidogdeacasetet ittt ittgtiddaststitgaessttsaaeqsseeiasidoeeqettiiiqceseteiqqtgttsattes!
VOLATILE ORGANICS: ug/1
$3S83BR23LRRLLLRLIIESISLLILL

Chlorosethane i NR ) e 1 - : -
Brososethane NS i NR ; - H .- : ——
Vinyl Chloride NS ; NR ' ——— H 3¢9 130 J
Chloroethane NS . NR : ny 110 120
Methylene Chloride NS ; NR : - H - H 3549
Acetone NS H NR H 29 1 23 .-
Carbon Disylfide NS ; NR ' -— ' ! a—
1,1-Dichloroethene NS ] NR H - J — j -
1, 1 Jichlioroethane NS i NR ! 831 99 94
2 Dichloroethene (Total) NS : NR ; %0y 830 9 730 4
C‘\loro fors NS : NR : —— f —- ! -
1,2-Dichloroethane NS ! NR ' —— ! —— ! -—
2 Butanont N§ . NR ' -—R ~—--R 28
1-Trichloroethane NS ; NR ) -— H - ! -
Caraon Tetrachloride XS : NR ! -e H - : -
Vinyl Acetate NS : NR J -— i - ' -~
Brosodichlorosethane NS ' NR : - ) e~ ' -
{,2-Dichloropropane NS ! NR : -— ' - : -
cxs 1,3-Dichloropropene NS | NR ! - H - ' -
Trichloroethene NS ; NR i - : - : -
Dibrosochliorosethane NS . NR : -— : -— ' -
{,1,2-Trichloroethane NS H NR } - H — H -—
Benzene NS ; NR : - ) -— ' -~
cis-},3-Dichloropropene N§ i NR i —— : -—- ! —
Trms-l ,2-0ichloropropene NS H NR } — H -— H -—
Brmfon NS H NR : — ! -— i -
4-Nethyl-2-Pentanone NS ) NR , -_ } -— ! -
2-Hexanone NS ) NR 1 - H -— 1 -—
Tetrachloroethene NS H NR ) -— ) -—- ! -—
{,4,2,2-Tetrachicroethane NS ! NR ' -— , -— H -
Toluene NS i NR : -— H — H -—
Chlorobenzene NS H NR H - \ -—- \ -=
Ethylbenzene NS ! NR ! - ! .- ! -—
Styrene NS ! NR 1 -—- , -— H -—
Total lylenes , NR H == ; -~ : ——

NS
tmmmmumxmuxummmxxuxxxxxxxm:mumuxxxxumlummmxuuutumxmxm
SEMIVOLATILE ORGANICS i i : ;

Phenol ' —— ' - ! — H ——
Benzyl Alcohol NS ' - H -—- 1 —— ! -
l,Z-Bichlorobenzme NS : 53 3d 0 41 74
4-Hethylghﬂnul NS H - : - ! -— ' -
1,4-Dinethyiphenc] NS 1 - 1 -~ ) -— H -—
Benzoic Acid NS ) - H 8d - 1 -—
Naphthalene NS ; -— ; e H - H -
A-Chlorn-S-Mthllphmol NS H - ' ~-- H ——- ] -
Zﬂethylna hthalene NS H -—- ' - : -— H -
Dieth pnt late NS ! . ' - : - ; -
Di-n- K Iphthalate NS ! 28 —— ! —- H e
bis{2-Ethylhexyl) Phthalate NS : 29 - ' - i -
I-Nitroaniline NS H -—R --R i -~ R - R
4-Nitroaniline NS ! -—=R —— ' -— ! ——

t!lu“!!!l“lll!l!!tﬂ!“!tttl!ll"l“l!ll!ll!t!!lﬂll"!!ll!lt“ll!lﬂllll!|!!!tu!!!llllltlll"l!tll
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TABLE B-2. NSL/ECC PREDESIEN [NVESTIGATION ANALYTICAL RESULTS
LEACHATE AND GROUNDWATER - ORGAMIC RESULTS

Sample Nusoer: MWSBPGL-01 MNSBP&1-02 OMNSBPBL-02  MNSBPGL-03 MNSBP&1-04 MNSBP1-03  DMWSBP8L-0%
Sample Location: NSLSBP 5l NSLSBP 61 NSLDSBP 61 NSLSBP &1 NSLSBP &1 NSLSBP 61 NSLDSBP &l
Date Salpl!d. 8/23/87 8/23/87 8/26/87 8/27/87 8/28/87 8/28/87
OTR Nus EL314 ELSS4 EL33Y EL3Lb £L327 L33 '
lllllttX!ltlXllllltulttlll“!l!l!ll!t!l!lllttlll!!!lllll!!ttlltlllXXl!xttllullulﬂttlu!uutllllllttltllll!llllllllul!llxllllu'
VOLATILE ORGANICS: ua/l
tEgseasRLLLIRLLRRIRRSISAISILLLL

Chlorosethane , NR : - ! - : - ! - ! - !
Brososethane NS : NR ; --- ) - H -— ! —e- ! - '
Viny] Chloride NS ; NR i - i -~ , --- ! -—- : - !
Chlorgethane NS ' NR : -=- : --- ! 23 39 1 - !
Rethviene Chloride NS ; NR ' .- , -— ' --- ] —— ' -—- '
Acetone NS : NR : === : --- ' 93 - ! -— !
Carbon Disulfide NS ' NR ' - ' - ' - ! - , -— '
{,1-Dichloroethene NS ) NR ) - 1 -— H - H - : ——- !
1 ,i=Dichloroethane NS i NR ) == : - , -—- H — ) .-~ !
12-Dachloroethene (Total) NS 1 NR ) --- ) - ; - : --- ; - H
thiorofors N wo e R —_— e
1,2-Dichloroethine NS ) NR ) a- ' - H .- ' -— ; -— !
2-Butanane NS i NR , -~ R — R 33 -—R -—=R
{,1,1-Trichioroethane NS , NR ; - H --- H e ! -— ; - '
Carbon Tetrachlorige NS ; NR | --- H - ! -—- ! —— ! -—- '
Vinyl Acetate NS ' NR : --- ! -— H -— ! — ! ——- !
Brosodichlorosethane NS ; NR : - ] - ! — ! - ! - '
1,2+ Dx:hlorogrooane NS ; NR ) -=- ' -—- ; -— ' - : — '
c1s-1,3-Dichloropropene NS H NR , — ; - H - , - ; - !
Trichloroethene NS i NR : .~ : - ' - ! — : - '
Dibromsochioroaethane NS : NR : -— ' -— ! — ! - ! ——— !
1,1,2-Trichlorcethane NS H NR ] -— : - ! —— ! —- ! R :
Benzene NS ] NR ' -— ' ——- ' -— ! — ! — :
cis-},3-Dichloropropene NS 1 NR | -— i -— ! -—- ! -— ! am :
Trans-1,2-Dichioropropene NS : NR i - i === : --- : --- : -— !
Broaotors NS ' MR i - ' - ' --- ' --- ' -—- '
4-Methyl-2-Pentancne NS , NR ' -— ! — ! -— ! -— : -— !
2-Hexanone NS i NR , === ) - ) - : -—- ; --- :
Tetrachloroethene NS ' NR , - ! - ' -— ! — ' —- !
1,1,2,2-Tetrachlioroethane NS ' R ; - ; - ' - ! - ! — '
Toluene NS ) MR , - ' - ' - ! -—- ' - '
Chiorobenzene N5 ) MR ; -~ ! -— ' -—- ' -— : - '
Ethylbenzene NS : NR ; - ' .- ' -—- ' - ' - :
Styrene NS " — - - — -
Total lyienes NS ] NR ' v ! - ! -— ! ——- ! -—

llll!ltlltt"llltttt!llu!l“lll!llll!l!"lll!ll"!l!tll!tllllltltlll!lllll!l!lll!ltt!tltllllltl!l!l“Xlttltlltlﬂﬂl!lllll!lllnlll

SEMIVOLATILE ORGANICS
SERSLERRIRLILRLTLILALLLLLLALLILLL

Phenol , NR , -- ' - 1 - ! -— 1 - ,
Bngl Alcohel NS ! NR { --- ! -~ ! - ! -— H - ;
1,2-Dichlorotenzene NS i NR ! -~ . - ' --- ' -—- : .- ,
-ﬂethylghenol NS 1 AR : - ) - ! -— ' — : -—- !
2,4-Dinethyiphenc! NS ' NR : -— . - : - ! -— . - !
Benm: Acid NS ) NR ! - 1 - H - : s - :
Na hthilene NS ; NR 1 -— H -— : - ' -— ; - )

hloro=3-Nethylphenol NS ! NR 1 ——- ! --- . - ! we- ' —-- :
2 Hethvlnaunthi e NS ' NR i - H - ) -— H - ' -~ ,
Duthg ghthalate NS ! NR : -— ! --- ! - ! -— ! a—- !
Di-n-dy ‘ Ththalitl NS 1 NR ! 28 IB O h: M - : -— '
bis{2-Ethylhexyl) Phthalate NS | NR : -— H --- ! - ' ——- : - '
J-Nitroaniline NS H NR ; ~-R -~/ - R -— R --~R
4-Nitroaniline : NR H =R ! -—- H - ! ——— ) -—- :

KS
lll!llllltu“l!l"lllttl!ﬂtll“!ll!llll8l!!X!XXXX!X!X!l!XXX!!lllltlllllllﬂllll!lllullllulllltl!"!lll!!l!ll!ull!.lltltll!l!!!!
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TABLE B-2. NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS
LEACHATE AND GROUNDWATER - ORGANIC RESULTS

NS
1 ll“lttlllll!l""!l“lltllllttt“llllll!“llll!lll!lllt!!!!!!“"llllllllull!!t!"llu!ml“
SEMIVOLATILE ORGANICS

' | 1

832131908388 2008803780808388¢14

Sasple Nusber: LTFB-0L LTFB-02 LTFB-03 LTFR~04 LTFB-05 '
Sample Location: NSLLT FB NSLLT F3 NSLLT FB NSLLT FB NSLLT FB !
Date Suphd. 8/25/67 8/21/87 '
TR Nusber ELS34 EL322 !
ttmmmummxxmxmmmuxultmxmmmxumuxmmmuxmmmmummmum:
YOLATILE ORGANICS: ug/l \
8eR3eRstistissansintiigeste H
Chiorosethane H - , NS ' - ' NS '
droscaethane NS H -— ' NS H — ! NS H
Vinyl Chloride NS i -_ ' NS : -— ' NS H
Chioroethane NS : - ! NS H -—- ! NS :
Methylene Chloride NS 1 — , NS , - . NS !
Acetone NS | -— ! NS H o= ; NS '
Carbon Disultfide NS : - H NS : -— : NS 1
1,1-Dichioroethene NS : --- H NS ' -— , NS :
{,1-Dichloroethane NS : - ) NS : - H NS :
1,2-Dichioroethene (Total) NS : -— H NS H —— : NS :
Chiarators N —— N - N
1,2-Dichloroethane NS : - | NS ! .- : NS :
2 Butanone NS i 74 NS ' -~ R NS H
{,4,1-Trichiorgethane NS : — ! NS : - ) N§ :
Carbon Tetrachloride NS , we- | NS H -— ' NS ,
Vinyl Acetate NS i - ' NS : - { NS H
Broscdichlorosethane NS ; - : NS H - : NS ;
1 Z-nuhluronropme NS , -=- : NS : -—- ! NS !
c1si 3-Dichloropropene NS , -— , NS , — ! NS !
Trichiorosthene Ko —_ S S s
Dibroscchlorosethane NS : -— : NS i — H N§ '
i,1,2=Trichioroethine NS ; —— ' NS | -— | NS |
Benzene NS : - ' NS , - : NS ;
c1s~-1,3-Dichloropropene NS i ~—— ! NS H - ' NS '
Trlns-l,Z-Dicnloropropm NS , - ; NS H -— ' NS 1
Brosofors NS ) -~ H NS | -— H NS H
{-Hethyl-2-Pentanone NS : -— ; NS J - : NS H
2-Hexanone NS : - H NS ! -—- 4 NS :
Tetrachiorosthene NS : -— : NS ! —— ! NS !
1,1,2,2-Tetrachioroethane NS H -— : NS ' - H NS .
Toluene NS : — J NS : -— H NS !
Chiorobenzene NS : -— 1 NS : .= ' NS '
Ethylbenzene NS ) --- i NS ! - ' NS H
Styrene NS 1 - : NS : - ' NS :
Total Iylenes H -— ' NS | — : NS '
Phenal NS ; -— , NS ' -— ! NS H
Benzyl Alcohol NS ; - ' NS : - ' NS :
{,2-0ichiorobenzene NS f -— : NS : - ) NS H
-ﬂeth lghenol NS H - : NS ! - ' NS '
2,4-Disethylphencl NS ' - ' N§ ; - ; NS :
Bmmc Acid NS 1 - H NS : - : NS ;
Naghthtlme NS : -— ! NS , —— : NS .

hloro-s—ﬂ!thrlphenol NS i - ! NS ! .- . NS :
2-ftethylnaphthalene NS i - , NS ! - ! NS 4
Diethylphthalate NS ! - H NS i - : NS H
Di-n-Bu Yhthlla NS , - ! NS ! 29 NS H
lus(Z-Et yihexyl) Phthalate NS ' - : NS ' - ; NS '
J-Nitroaniline NS H —-=R NS ; ~--f NS '
4-Nitroaniline H -—R 5 H -~ i NS !

NS
mmmmxxnmmnmmmummummummmummmmmummmmmuxxmu
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TABLE 8-, NSU/ECC PREDESIGN INVESTIBATION ANALYTICAL RESULTS
LEACHATE AND SROUNDWATER - ORGANIC RESULTS

OTR Numper: EL30B £L333 EL344 FL521
llll!llttl!lllllltlll!lllllt!lll!lll!lil!lll!lll!lllll!llllltllllllttlllllillX!l!llllllll!lllll!l!llll!

VOLATILE ORGANICS: uo/l
LILTLITTISLLLCTLTTITSEIILLLLNSL

Saspie Nusber: NWFB-0! MWFB-(2 MWFE=-03 HWFB-04 MNFB-05 H
Sample Location: NSLAW FR NSLMW FB NSLMW FB NSLMW FR NSLMW FB '
Date Sampied: 8/24/87 8/25/87 §/26/87 8/27/87 '

Total lvlenes
llltltlllll!tlttttt!t!!l!tutl!lltltttlttluttttllt!"ttlltttlﬂltltttm!tttttttt“llltttnulluttut

SENIVOLATILE ORGANICS
SEESLSILLALIALILLSRLLLLLLLLLL

H ) \

Chioroaethane - ; - 1 - : - . NS '
Brososethane - i -— : -—- - ' NS :
Vinyl Chloride -—- ' --- ' - , - X NS ;
Chloroethane -—- . - : - 1 -~ ! NS :
Methyiene Chioride - i —_ . --- ; --- ' NS !
Acetone --- ; -— ! -~ ; —— 1 NS )
Carbon Disulfide - . --- i - : - ' NS '
1,1-Dichicroethene -=- i --- , - H -— | NS ;
{,1-Dichloroethane -—= : - ; - ! == ; NS 1
{,2-Dichioroethene (Total) -=- : -— ! - ' - : NS H
Chloraotors -—- ; -— : - ' - ' NS ;
1,2-Dichioroethane -— ) -—- : -— ! -— H NS ;
-eutmone gJ | 6J -~—-R -— R NS '
{,i,1-Trichioroethane -—- ) - ) -— : -— ' NS )
Carfm Tetrachloride --- ! -— . - . - : NS :
Yinyl Acetate e : === , -— i -— : NS :
Broscdichlorosethane - , - H —-— H --- ! NS ,
1,2-Dichloropropane -— ' -~ H -— : -— H NS :
c1s-1,3-Dichioropropens - 1 —— H -— : .— H NS |
Trichioroethene -~ ' - ' - ' - ! NS '
Dibroacchlorosethane -— , - : - ; — : NS :
{,1,2-Trichioroethane -—- : - : --- : -—- : NS :
Benzene - ) - ; -— ! -— ' NS '
cis~1,3-Dichloropropene - ; - ) — H -— | NS H
Trans-1 y2=Dichloropropene - ; - : -— ' -— ! NS H
Bromfon -— i --- ' - : -— , NS H
4-#tethyl-2-Pentanone --- ; -— ! - 1 — ! NS i
2-Hexanone — i -— : -— 1 - ' XS :
Tetrachioroethene - H — : — ' - ! NS 1
{,1,2,2-Tetrachioroethane -— \ —_ H -— 1 -— ; NS !
Tnlu!ne == H - : -— ' -— i NS :
Chlorobenzene - : === i - , -—- i NS :
Ethylbenzene -— i - : - : — H NS H
Styrene -—- H - H -— H - H NS :
! -— H - H - H NS 1
Phenol -—- ] - ! NR J -— I NS i
Benzyl Alcohol - ' -— | NR : - ' NS i
1,2-Dichlorodenzene -— d - d NR : -—- ! NS !
-H!thyl heno!l - ) - H NR i — ' NS )
2,4=Dinethylphenc! - : - ; NR ' - ' NS ;
Benmc Acid - H - : NR ! -—- H NS '
Naghthalme === | - i NR ) -— 1 NS )

hioro-3-Hethylphenal - ) -— ' NR - ! NS !
-Hetnrlnauhtha ene - 1 -~ ) NR ; - 1 NS :
Dieth phthahtt -— , - : NR ' -—- H NS :
Di-n- z Yhthalate --- H -—- ) NR ! 23 NS '
bis(2-Ethylhexyl) Phthalate - ' - , NR ' - ' NS '
3-Nitroaniline -~ R =R NR , -~ R NS :
d-Hitroaniline - R -—R MR . -— \ NS :

!l!lllltll!ltt!(lttllll!ll““!lt!tllllllllllltlllllllllltllll(!lllIlt!l!llull!llUﬂlllllltllllll”“
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INVESTIGATION ANALYTICAL RESWLIS

LEACHATE AND GROUNDMATER - COMNVENTIONAL POLLUTANTS

TABLE B-3, NSL/ECC PREDESIGN
Sampie Nusber: LI01-01 L104-02 LT01-03 LT01-04 L101-05
Sample Location: NSLLT 1 NSLLT 1 LT NSLLT 1 NSLLT ¢
sit! Saspled: 8-24-87 8-25-87 8-26-87 8-27-87 8-28-87
Cnntrol Nuaber : Cg?g? C2613 Cgﬁb C2640 C2665

b ID Nuaber: ICOI20 oLt 100142 1C0L56 100163
llllllllllllllllllllllll“llllul"llllllll""lllllll“l“l"ﬂlllllll"l"“l""llllll"“l"l“lll!
PARANETERS MN6/L
l";ll"lllllll“""llllllll!

CONDUCTIVITY (ulhoslull 4000 000 1000 7000 1000
ll"lllllllllll"tl"llllllllll“lll"tllllllll“ll"lllllll“"l“l"“lll"“""l"lll“lll"lllllll

1

il

i
800 34 : % i 39 H 3 i 36 i
£ap 690 ' 100 { 100 i 130 i o i
Toc 193.4 V1982 1M i 18l VY i
1SS 3% i M : b { 32 i 50 i
V5§ 20 1 16 i i) \ 28 | 30 i
108 4030 ! 4030 : 4020 } 3990 ! 3970 i
TKN 2 i 240 ' A0 i 250 : 250 "
NH3-N 30 | M0 i 0 i 230 i 230 3
NO3&NOZ-N - ‘ === : === i -== i --- i
1P 0,44 H 0.38 ' 9.37 1 0.39 i 0.4t i
ALKALINITY AS (CaCO3) 2260 i 240 : 240 : 2260 : 2240 "
o 120 i 1240 ! 1240 ! 1280 i 1260 i
322 38 : 8 E Y 5 26 ' 4] EE
SORBEBRIROERRRRERUsaRtRrsRius I tIbisaRuRisaeassy s sanaaatusasssaniassossanantasosaasssssssusnsstesi:
Fﬂ L] I : 594 ! 1.008 | 7.088 it
EMPERTURE (degrees () 18 5 2.3 | 13 : A f EE

L102-01 L102-02 L102-03 BL102-03 L102-04 1102-03
NSLLT 2 NSLLT 2 NSLLT 2 NSLLT 2 NSLLT 2 NSLLT 2
8-24-67 §-25-87 8-24-87 8-28-87 8-27-67 9-28-87
C2603 C2614 c2627 C2630 C2641 (2688
0422 100123 TC0L43 100146 100157 TCO166
SHEREREBULRREBUERELERtRRRTRtasOEsOsORuRuRRaIRRRRtRRUIRERItaetsetssIsstansstastingsanssuss
87 i 58 ' bb ' o8 : b6 : 87 :
440 ' 620 i 560 P 630 } 840 i 540 i
194.4 i 190.8 v 1903 v 189.3 i 18835 voo19LLS :
] ' 86 ! 84 i 1 : 1] i % i
" : U ) 32 : 28 H 4 : 2 '
3580 | 3870 ; 3580 : 3630 i 3620 i 3660 i
300 H 300 : 3o | 300 | 320 ‘ 3o :
290 5 290 ‘i 300 .l 300 s 290 5 290 :
0.36 : 0.57 ! 9.61 i 0.36 } 9.482 ' 0.3 i
2340 : 2360 ) 2340 : 2340 \ 2330 ' 2350 H
1220 1 1220 1 1220 i 1200 } 1240 ! 1240 :
3 E 33 E 74 E 3 3 32 f M E
ll"lllllll!l“"llllllulllllllllll"ullltl"llll"lIll"l"lluul"lll"u“lll"ll"l
L] oM H .71 b M : 5.9 88 | 8.9 84
i8 i 2.3 ‘ 8 : 28 E A l 20

3650 £500 8000 8000 7000 000
““"l”""“l“"l"llll““ll“l.ll““""ll““llll“llllll‘"llll““““"“""l

Sasple Nusber: LI03-01 L103-02 1103-03 LT03-04 L103-05 L1 HNNSL E2-01 MANSL12-02 MNNSL12-03 MMNSL12-04 DMMNSLE2-04  MWNSL12-03
S“Bh Location: NSLLY 3 NSLLT 3 NSLLT 3 NSLLT 3 NSLLT 3 1INSLIN 12 NSLMW 12 NSLHW 12 NSLMN (2 NSLMM 12 NSLRW 12
ate Saspled: 8-24-87 8-23-87 9-26-97 8-27-a7 §-28-07 i 8-24-087 8-25-87 8-26-87 8-24-87 8-27-87 8-28-87
Control Nusber: (2513 £2616 C24628 €2842 (2867 1 (2606 C26tt C2624 C2633 £2837 £2633
Lab 1D Nusber: TCOI24 100123 0144 100138 10187 i3 1C0131 100132 100140 10043t 10153 10143
;gugggtg,""l"ll“"l“"l“l""llllll“lll"lll"lt"lllllllllllll“lll"lllllllll““lnlllll3tll!“l"!"lll"“"“"llllllll“l"l"ll"l"“l“lllllllil"""ll"ll“ll"llllu“lll
L N
SRRRSRLRELERRINERIRNLIANNLLIS "
8003 12 i 1 i 12 { 17 H 10 " 13 i 33 ; 3 i 46 i kY] H 40 :
cao 260 H 40 1 2 H 200 ‘ 20 " 340 H 3n H 400 H 390 i 460 i 100 1
10C 78.8 H nig : 81 : 18.3 \ 15.8 i 1.3 i .8 i 16.4 : 3.4 | .2 i 1.2 '
15§ 10 } 2 i 82 : o4 } 3 4 3160 : 3650 : 3900 H 3110 i 1000 : 9630 :
v§S 1] : 18 i 10 i 30 : 13 " 300 i 276 ; 346 i 432 : 168 i 740 !
10§ 1860 i 1840 i 1820 : 1820 ; 1880 A% : 2160 ' 490 : 2190 i 21680 ‘ 2220 i
TEN 120 : 120 ' [} i 130 i 130 i 38 i 50 i 84 : (1} : 10 i 18 :
NH3-N 120 i 12 . 58 ! 120 : 110 " bt} H 56 : 57 : 57 : 58 i 38 i
NO3&NO2-N 9.2 : —= i -== 1 === : 0.1 H b ! .- ; === : --= ; --- : -e- :
P 0.4l i 9.3 \ 0.42 : 0.33 i 0.18 0 0.3 H 0.82 ! 0.95 : 9,82 : 2 : 3.1 :
ALKALINITY AS (CaC0l) 1380 i 1380 i 1320 ; 1340 ' 1330 " 670 : 568 ' 812 ; 650 i 630 i 580 :
CL 390 : 315 : 375 ' 375 i 350 3 860 i 200 i 920 ! 20 i 920 . 950 !
Sﬂé 2] ; M i l(l’ : 4 i 39 " 14 H 12 : 11 ! 3 : 13 i & i
Ok === i - i 1 === : - " === : -=- ! --= : -=- : -=- ' --- :
llllllllllll“uu"lllllluunlt"""lll“llll“ll"lll"lll“lllllllllllllll“ltltllllllllll"lllllﬂlllllllllllllulll"l"l"lllﬂllll"lll"llll“"t"llllllllluu"lultllllll“llllllllll
M N VoM : 1.3 1.2148 1 T.088 00 W H i .00 0 0Mm H 2 2
IEHPERIURE {deqrees {) NN ; 22 : 1 i 2l i 20 " 18 i 23 H 8 i 8 i 20 : 18, i
CONDUCTIVITY (uahos/cal} : 500 ; : i .: 3200 : 2900 . 4000 : 4000 : 2200 : 3000
ummummmmnmmmuumumuluuumltmlmmuummmmmu

NN 3 3300 3300 3100
llllllulllUll"Ul"l"llullll"lt“"lllll“l“llllllllllllll“lllll"llll“lll"l““lll"“l"lll

NOTE: WM:
NS:
[H
1
ra--t A( narameters in all saep

Not aeasured.
Not saapied.
pH seasured 1n the field.
pH seasured in the laboratory.

Ls underwent analysis. [f concentration is not listed, the paraseter was not detected above instrusent detection lisit.
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TABLE B-3. NSL/ECC PREDESIGN [NVESTIGATION ANALYTICAL RESULTS
LEACHATE ANO GROUNDNATER - CONVENTIONAL POLLUTANTS

WNSLBSA-0L  MMNSLBSA-02  MHNSLBSA-03  MWNSLBSA-04  MWNSLESA-05

Sasple Nusber: MWNSLI3-0! MMNSL13-02 DMMNSL13-02  MWNSL13-03 DMMNSLL3-03  MWNSL13-04 HMNSL13-03 M
NSLMW 854 NSLMW 8SA NSLAN BSA NSLNW 854 NSLMW 8SA

Sngll Location: NSLMM 13 NSLMM 13 NSLEW 13 NSLMW §3 NSLMW {3 NSLMW 13 NSLMW 13

ate Saspled: §-23-07 8-23-87 G 26 87 8-24-87 §-27-87 8-28-87 9-24-07 8-25-87 8-25-87 8-27-87 8-28-87
Control Nulher C2619 C2520 2623 C2629 C2834 €28632 C2604 c2s10 C2621 2632 €2630
Lab 1D Nuaber 100126 1C0127 IE0139 100143 1C0150 TC0133 1C0134 100137 1C0148 100140

T1COL62
llllllllllll“ltll!“ll"llllll!lll"llllll“lll“l“llllllll““l"lIUIllll“l“llllll"llllllllﬂulll“l“lllllll"lltl"llllllll FRORESSRIBRRRIBIBORITIBRITsRRUstasRBasiRRIaususaIstIsItiIsIIsLILINILINY

PARAMETERS MG/L
g
8.7

12 3.3
7

i i . ; . i . i i N N i 2.3 ; ; i . i

i 37 i 57 i 8 i 84 i )] i 100 " 15 | ] i 13 : : 12 i

[ NS H 15.3 ! 14.7 \ 3.1 i 16.2 i 13.8 i 18.2 3 2.8 i 2.4 t 2.8 i 2.6 . 2.3 i
15§ NS H 16 i 1 : 2 i 4 i 24 i 168 0 2 i 4 i 123 i 105 i 92 ;
V5§ NS i 4 i [} i ] i ) ‘ [} 1 2 " 8 ' 2 H 20 i 15 : ‘15 :
10§ NS : 826 ; 831 : 190 i 910 i 778 : 164 " 334 i 138 : 328 : 328 : 406 :
TKN NS H 16 ' 16 i A ! 18 ! i 18 i 1.2 i 1.1 i 1.3 1 1.2 : .2 :
3-N NS 1 16 i 14 ‘ 16 : 16 i 15 i (3] i t | l : i H 1 ' { :
NO3ENO2-N NS H .- 1 - : -=- i .- . - 1 -~- " == ' --- : b : === i --= :
NS H === ! === : === 1 === i === i 0.24 o 0.l i 0.03 i 0.11 H 0.0% : 0.07 )

ALKALINITY AS (CaCO3) N§ ' Si4 : 320 ; 304 1 304 : 300 : 480 4 122 : 326 : 330 : 328 | 328 i
CL NS : 160 ‘ 160 \ 150 i 130 i 14§ H 140 " ] i ] : 3 \ 3 ' ] H
g% :g f 3 f u E 3 : ] i 3 E 8 i E 5 ' b ' [ 5 7 : 10 '
!lllllllllll"uu!“ullllltlltllltllHNtllllltllllllllulllulﬂlllll“ll"llllllll(llll“llllll“lltll“lllltllllllllll"llllllll3:lllllllllllll"“lll!llllululllllIltltlllllllllt"lull"l"t"l"l"ll:
g NS [ i NN i 7.08 VM i . : 718 40 M ) : 6.3 4 .38 1.4
ENPERTURE (degrees () NS i 2 i 2 : 27 ' 21 i 21 H 18 " 18 i 3 i 20 i 2 : 2 ;
CONDUCTIVITY (ushos/ca2) NS : 1300 ; 1300 i 1400 1400 : 1300 1 I i i 10 i H :

1100 800 550 600 490
ltllllllllltll"llllll‘llllll“l!lll“lll"llllll“llllIINlllll”ll!ll!tll“ll“llll“““l“l""l“llllllllll“l!"llllll“ll"ll llHl"ll!llllll“l““l"ll“ll"lll“llllllllllllll"ll"ll“l""lllll

Saaple Nusber: MWECCIA-01 NWECCIA-02 MNECCIA-03 NNECC3A-04 MNECC3A-05 HWSBPSL-01 HWSBP61-02 MWSBP61-03 MNSBP61-04 HNSBP61-05 DNISBPDH 03
3 ECCMN JA ECChN 3A L

Sngl! Location: ECCMM 3A ECCAN 3 ECChu 3A NSLSBP &4 NSLSBP 61 NSLSBP 61 NSLSBP &1 NSLSBP 61 NSLSBP &
ate Sampled: 8-235-87 8-26-87 8-27-97 §-28-87 9-25-67 9-26-07 §-27-81 3-28-07 §-28- 87
Control Nulher. C2817 C2622 £2633 C2851 €212 C2625 €2636 C2664 2668

0132 1COLA4

Lab 1D Nusber 100128 100138 1C0L49 TCot3s 1C0144 1€ 1C0148
SRASARBRRRERRRRISRRERRRRRRaRNRRaaRaBatIsaRRssatbussR s aasssinsssbasRiuRIsaustsstsssstsess

TCO151
muuuummuummmuummtmummmmummmmxuumummmmmmm
PARANETERS H6/L
BIEBEBSLIRISRLSTOILAILIGNLLINS

(3]
LX)
i
i
(]

00 : uo 7o 2 74K : s B 3Lt B re S 7
coD NS R A R I T P30t M0 b 500 b 300 b 3500
1o N R 1 0% S T £ 0 S L T Y T : TR % 9 1 9. 7o
s§ NS P20 b 130 % 80 L 230 i NS P90 L w20 1 S0 & 15200t s
vss NS 7 B o 138 W N boos%ef o 38t 40 WMo e
105 NS P20 b 2260 i 280 & W0 NS b0 4 210 0 290 i 2800 i 2830 !
TKN NS : 83 ! ot 85 ! 74N : noo noo % 93 ! 80
NH3-N K : 9 s 8 8 i NS : A 83 ! 6 T 8
NO3ENO2-H XS T T T T I TR e T =
I NS A N L2000 L3 K K I R R 75 S S W R
ALKALINITY 4§ (CaC03) NS A | R Y |+ T S (N RS £ N T S0 b 43000 M0 b 1380 b 1360
oL NS I O I T I T LB f 920 ! 90 1 %0 0
504 NS : 15 B3 W 15 s : woo Ho v 5 v I

I n P e e T T T b b eme b eme bl b e
ll"llllllllllllllllllllllll""lllllHHNUUHll!llHl"lll“ll"llll“llllll""llllllll“lllll“ll(!ltllll"lllll"lll""ll“l“lllllllll"“"lll""lllllllllllllllllllullllllllll““l“l

NS PN R N O L NS PN N R O R TR O B T S % I T
Fereatune {degrees () NS : 3 7o 9 7 1 NS ! 2 I 00 8 i ;
CONDUCTIVITY (ushos/ca?) NS ©3100 1 4000 ! M00 i3 ¥ boo3500 & 4600 L 4200 1 4000 ! :

NS N
llllllllllllll“lll"“lIHlll""llllllll“llllll"!llll!l"Nll"lllllNll!lll“"lulllll“"“l“ll lHllllHllllllllllll“"l"llllNll"l“lll"ll"tllllllllllll""HIllllll!llll"l!ll“l

NOTE: NM: Not aeasured.
NS: Not saspled.
¥:  pH seasured In the field.
13; pH seasured in the laboratory,
*---* All paraseters in all sup‘es underwent analysis. {f concentration is not listed, the parameter was not detected above instrusent detection lisit.
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Sasple Nuaber: LIFB-0i
Sngln Location: NSLLT £8
ate Saspled: 8-24-87
L‘ontrnl Nusber: (2608
b 10 Nusber; TCO133
"llllllllllllll“l“lll“l"lllll“lll
PARANETERS M6/L
lllgllllll“llllllll""ull"

00

NH3-N
NO3ENOZ-N -
I .-

r;A‘:-.KMINIIY AS (CaC03) 2

S04

06
lllllll"llllll!lllll!lllllll"":’:ll"

?EM’ERIURE (degrees C) N
CONDUCTIVITY (uahos/cal) Nt
SESNBQEBABOUBREBRBORSRIRILILIRINLINLIING

NOTE: NM: Not seasured.
NS: Not saspled.
§:  pH seasured in the fieid.
18 pH arasured in the laborator
*---*" All paraseters in all sasp

TABLE B-3. NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS
LEACHATE AND GROUNONATER - CONVENTIONAL POLLUTANTS

LTFB-02 LIF8-03 LTFB-04 LTFB-03 i1 WNFB-04 HuF8-02 MNFB-03 MNFB-04 HNFB-03
NSLLT FB NSLLT FB NSLLT FB NSLLT FB 1iINSLAN FB NSLMW FB NSLWW FB NSLMM FB HSLM FB
8-27-87 i o8-4-a7 8-25-87 9-26-87 8-27-87
02639 i1 L2609 £2510 C2631 £2638
7C0133 14 100129 1C0130 100147 TC0154
lllll“lll“ll“l“llll“"llll!llill!l‘“lﬂllullll"llll"lllE:"lll"llllllllll"lllllllHltll""lll"llluul"ll“l“llllullllllulll
| NS T ] i - NS i === i - i == i --- NS '
: NS I N5 i b NS i -=- : .= : b : -=- y NS :
NS T i - PN i === } === i === : bt i NS H
: NS LI -} : - . i b i - i = : -—= TR '
NS [ i === iNs " -== i - : 1 i { i NS i
t NS . - | .- NS i - i === : === i b NS ‘
. L} I i - [ -} i b H --- i === i --- i NS i
i N§ T H e . " -=- : - i --- i .- i NS '
i NS T i -~ i NS i == i bt i -=- 1 == NS '
i NS i NS i .- NS " -=- ' -=- : b H === i NS ;
PNS TR i 2 [ " 2 1 2 : 2 i ] T ;
iNS I NS : i i NS i - H b ‘ b | === i N§ i
. tNs i === tNS i == : .- : === i === i NS i
NS L] i === . i === : - i s 1 hoot NS i
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Ls underwent analysis. If concentration is not listed, the paraseter was not detected above instrusent detection liast.
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TABLE D-1
NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS
GROUNDMATER - METALS
UNF ILTERED
Sasple Nuaber: ECCDWO1 ECCRKiA ECCrNI2 ECCAWI3 ECCMLdD ECCHRIA ECCAWL4D ECCHW1S ECCHui6 ECONKIT tCCHNiB ECCHMIgA
Sasple Location: ECCHNIA ECCANL2 ECCAN13 ECCHNI ECCHNIA ECCHMId ECCHN1S ECCHNLS ECCHNET ECCHN1B ECCHNI9A
1TR Nuaber: NET336 HET325 MET3T3 MET363 NET345 NET329 NET331 NMET333 MET33S NETIY? HET33S MET367
Date Saspled: 04/25/88 04/21/88 04/28/88 04/26/88 04/28/88 04/28/08 04/28/88 04/21/88 04/27/88 04/27/88 04/27/88 04/28/88
Sasple lype:  DRILLERS H20 GRAB 6RAD 6KAB DUPL GRAB pupL 6RAB 6RAB 6Ri 6RAB 6RAB
INORGANICS (ug/1)
glrgxnun 3% ) 68 1,8 10300 J 138 J,B 13800 J 4440 ) 3520 3 9200 J 14300 J 21100 ) 9420 ) 7830 4
ntisony --- --- --- - --- .- --- --- --- --- --- ..
Arsenic --- --- 181 --- 133 2.6 1,8 41,8 1 3 813 1 284
barius 520 i 253 33 467 461 513 509 1140 578 657
beryliiua --- --- -—- - - - --- .- -e- 2.5 .- ---
Caonius --- - 4.8 - 9.9 5.4 3,53 S 5.9 14 ) 6.6 J 5.3
Calcius 60800 120000 238000 314000 431000 186000 240000 222000 321000 516000 305000 320000
Chrosius 53,8 1,8 33 - 28 10 8 158 2 k1] 50 8 27
Cobalt - --- 18 81 (T ] i 100 12 25 ) 50 J 16 J 16 J
Copper 17 4,k 34,8 21, --- 169 1 45 1,8 b4 J,B He) 221 423 ) 84 ) 40 ),k
iron 3360 ) 2680 J 23300 380 45000 24600 J 20600 42600 ) 44300 ) 88900 ) 45700 J 27400
Lead 61 3.51 A8 J 3.6 0,k 153 33, 471 LK 21 123 3 33 333
Haghesius 18500 32900 44870 43100 88500 34900 62300 60900 74700 140000 74400 91100
Hanganese 9 §5 3 917 1080 J 1760 ) 959 3 7% 3 781 3 909 J 2600 J 1020 4 1060 J
Nercury - - - 0.4 0.3 -=- .- == 0.2 0.9 --- ---
Nickel --- ~=- 40 § 2t d 100 J 30 3y (Y] 8 135 1 49 H
Potassiue 2670 ) 1460 ) 18700 1800 J 3290 ) 2400 ) 2340 ) 2910 ) 5440 5960 32103 2640 )
§g=rnxul --- R --- R --- ---R 1R -~ R --- R --- R 25 147 --- K -
ilver == .- - .- - - - - —-- --- --- ---
?:d”q 12500 9340 15300 24400 24600 15800 16200 15200 24600 16200 13600 21600
allius --- —e - -~ .- .- - - - --- - -
Vanadius --- --- 254 --- 26 ) 153 12 ) %) 38 45 193 29
linc 383 54 13l Hi M) 353 1233 195 3 295 3 A8l 133 86 J
Sanple Nusber: ECCANL9D ECCNN20 ECCHN21 ECCHN22 ECCHNZ2D ECCHN23 ECCSUNPOL ECCHuWSs ECCHM98 ECCHU99
Saaple Location: ECCHuSSE ECCAN20 ECCANZL ECCMW22 ECCHN22 ECCHN23 SUNP
ITR Nuaber: MET3LS MET342 NET327 HEY379 MET381 NET3E3 HETI7! HET3BS NET37S METI4Y
Date Saapled: 04/28/88 04/27/88 04/27/88 05/3/86 05/3/88 05/3/88 04/28/88 45/3/88 04/28/88 04/21/88
Sasple Type: GRAB G6RAB 6RAB 6RAB DupL 6RAB BRAB FIELD BLANK FIELD BLANK FIELD BLARK
INORGANICS (ug/1)
Atusinus i 27900 ) 14300 J 280000 J 277000 ) 221000 J 2351 26,5 J,B 20 J),8 29 J,B
Antisony -~ --- --- -=- - === --- - R 13 4,8 23,b
Arsenic -o- [ 171 2,23 === R 2.1 3 94,8 === & 2.3 -
Bariua 2 1050 660 2430 3 2380 J 2030 J 48 ) 3.71,8 --- ---
Beryllius - 2.4 10.8 J 12,6 ) 2.9) -
Cadaiva === 13 1.5 --- 1.91 3.9 - --- === ==
Calcius 81200 514000 514000 2439000 3365000 2003000 57600 56.6 1,8 M9 ) FLTIN]
Chrosius 3,B 83 23 233 238 206 [N} .- 51 51
Cobalt - 2 23 43 202 194 - === === -
Copper , 350 J 131 1380 ) 1660 3 1220 ) 44,8 5.1 4,8 153 12
Iron 2950 92900 ) 76000 ) 825000 J 944000 ) 468000 ) 8350 15.6 3,8 --- b R
Lead --- 2181 122 15.1) 2.9 3,8 2.8 1,8 1.1 8 21 6.31 ---
Nagnesiua 27400 130000 103000 738000 995000 592000 5110 - 2 LY
Nanganese 19 2330 ) 2220 ) 14500 J £7900 § 9460 ) 2034 --- --- 3
Nercury --- 0.4) 0.2) --- --- -=- .- == - ==
Nickel 11 165 ) 780 5993 833 3 369 ) [ 3] - == -
Potassiue 1410 J 11500 4440 ) 40000 40200 37800 8810 - .- 283 J
Selenius --- --- R --- L 19.5 .99 --- R --- K - R ---
Silver --- --- --- 3.1 4,8 - == oot - === hote
Sodius 13200 57000 13300 51300 53200 17300 6980 120 1,8 1313 243
Thallius - .- .- -~ R - - R — - R . .
Vanadius 5 66 J 21 541 ) 594 M7 --- == --- ---
linc 33 534 ) 3244 2430 ) mo ) 2050 ) 53 3.79,B - -

J
E Coapound presen[ at

equal

* A1l cospounds 1n all samples underwent analysis. i
Estiaated value; or the re{or! value 3¢ less than the contract required detection limt but
o or less than five tises the concentration present in the laboratory or field blank.

Data not usable, indicates possible false negative, or very low spike sasple recovery,

It concentration is not listed, the cospound was not detected above instrusent detection limst
reater than the instrusent detection liait
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TABLE D-}
NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS
GKOUNDNATER - METALS
FILTERED
Ssapie Muaber: ECCOKO1(F) ECCANIA(F )} ECCNHIZ(FI ECCMIK(FI ECCHIIKDIH ECCANI4(F] ECCANI4D(F) ECCNWIS(F | ECCAMI6(F ) ECCMNITIF) ECCNULB(F) ECCHKITA(F]
Sasple Location: ECCMMLA ECONNS2 ECCANL3 ECCnml3 ECCHKIA ECCHNI4 ECCHRIS ECCAN1S ECCAN17 ECCMNLE ECCHNI9A
1Tk Nuaber: MET3SY MET324 MET37A RET364 HET366 NET330 HETI32 HET33M NET334 MET338 MET340 HET348
Date Saspled: 04/25/88 04/21/88 04/28/688 04/28/08 04/28/88 04/28/88 04/28/88 04/27/68 04/21/88 04721760 04/271/88 04/28/88
Saaple Type:  DRILLERS K20 GRAD 6Ri DUPL GRAB DUPL 6RAB 6RAD 6RAB GRAB BRA
INORBAKICS (ug/1)
Alusinus 18 J,B nis 55 4,8 21,6 168 3,P 48 J,8 26 J,8 31,8 36 4,8 123 3,8 382 3 534 )
Antisony -=- == - --- .- 3§ ——- --- -— - - -
Arsenic hatd - 12 16 193 == --- --- .- 2.1 4 - Hi
Barius 1 316 B 164 3,8 219 B 2% B ins 356 B 348 B 382 8 508 540 404 B
Berylliua --- == --- - .- e _— — - - —— -
Cadaius --- 34,8 -= - .- 2.11 --- 2.1 --- --- 3.1 3,8 ==
Calciue 52500 86200 108000 157000 162000 89800 89200 90400 147000 76600 179000 92600
Chrosius - 64,6 14,8 33, 1,8 81,8 ' TN ] i,0 84,8 104, 1,k
Cobalt --- --- -~ - 11 -—- - oos - - - -
Copper 6 15 4, 41,6 33,6 52,8 34, 53,8 54,8 --- 44,8 81,8 91,8
lron - R 1990 ) ol 12500 3 10300 J 570 ) 178 1,8 5é 4420 ) 408 3,8 6220 ) 5220 J
Lead - 10) --- --- 1.31 --- 191 3.9 3.3 - i1 ]
Nagnesiua 14800 31100 13000 41300 42500 33400 33600 34200 39400 34100 37000 31200
Manganese 4 i 225 684 e 33 4 263 9 402 430
Hercury --- 0.2 -— --- -=- -- --- - .- 0.24 0.2 ---
Nickel == (X 16 1 163 19 9 83 [ ] 11 8J [ 1}
Potassiue 2460 ) 1380 1,8 16500 1740 J 2080 ) 1560 ) 1440 J 1180 3,8 3400 J 1920 J 1480 J B 17680 )
g!{!nlul - R -~ R =R - --- --- R -— R -~ R ---R - --- -
ilver - --- - ot --- === === - --- --- - .-
?od{:q 11700 9640 16000 24300 26000 16200 13900 14800 24400 16300 13800 21100
halliua --- - - .- - .= --- --- --- - -- ---
Vanadius --- - -e- -—- .- 59 4] - — R o ')
linc 381 305 J 17173,8 106 J,b 77,8 85 3,8 12 3,8 30 3,8 5 4,8 100 J,B 126 3,R 243 )
Sasple Nusber:  ECCMWISB{F) ECCHN20(F } ECCHN21(F) ECCHW22(F ) ECCMN220(F) ECChN23(F) ECCSUNPOL(F)  ECCHUS6(F) ECCHN9B(F ) ECCHNSS(F)
Saaple Location: ECCANL9B ECCHM20 ECCHN21 ECCMN22 ECCAN22 ECCHN23(F) Sunp
ITR Nusber: KET370 RET34} MET328 HET3B0 MET382 MET384 HET3T2 NET386 HET376 NET344
bate Saapled: 04/28/88 04/21/88 04721768 05/3/88 05/3/88 05/3/88 04/20/88 05/3/88 04/28/68 04/21/88
Saaple Type: GRAD 6RAB 6RAB 6RAB BUPL 6RAB GRAD FIELD BLANK FIELD BLANK FIELD BLANK
INORGARICS (ug/1) i
Alusinue 33,8 26 1,8 254 ) 19701 173 4,8 81.4 1,8 31,8 72.8 J B 37,8 47 1,8
Antiaony --- 15 3,8 --- -~ R oy --- R --- --- - ny !
Arsenic 21 4 - 6.91 191 .84 114 - R == - i
Barius 404 B 570 320 B 398 1,8 381 3,8 455 2,8 109 3,6 106 ) 100 3 813 ,
Beryllivs --- --- - -—- -—- -=- - --- --- ---
Cadsius - 1.9 4,k --- === --- --- -—- o -=- 2,819
Calcivn 80500 102000 104000 102000 93500 145000 53400 268 1,8 4680 J 1120 }
Chrosius s 111,k [N 12.3 3,8 1.4 0,8 12.5 3,b 413, 9.4 51 13
Cobalt --- --- --- 8.9 3,k -—- --- .- 5.9 - ---
Copper 43,8 33, 41,8 2.20,8 8.3, 8.9 1,8 31,8 9.6 1,5 10 ) 10)
lron 21103 g2k 1440 )’ 5140 ) 340 1,8 1723, 4560 1 91.5 1,6 37 85 K
Lead - --- 481 16.5 1) 4], 3.8J,B -=- 2.21 --- ---
Bagnesiua 27400 42900 30300 35100 32400 8700 5250 --- 5213 ini
Hanganese 1} 200 142 198 128 231 18§ --- - )
Nercury - .- --- - -=- e == - - -
Nickel --- 131 -=- 24.810,B 8.2 3,8 3.4, b 18.6 ,B --- ===
Potassiua 1480 ) 1060 1280 J B 910’ 103 3940 ) 8330 - 209 J 3203
Seleniun -— % --- K --- - R --- R - R --- R --- R -~k --- R
Silver == === o - o= - - - e o
Sodius 14000 56400 12800 51400 49900 49900 7100 442 3,8 8730 7330
Thallive oy - R
v -—— -— ——— - - -——- —— - -
zfsfd’"' 52 1,8 23 0.8 5 J,8 144 3,8 $3.5 4,8 123 3,8 95 3,8 37.7 8 3684 554

*-=-* All compo
) Estimated
B Coapound presen

[ at equal

n all sasples underment anilysis,

Tow gpike sample recovery

ory or field blank,

It concentration 35 not listed, the compound was not detected above instrument detection lisit
or the report vajue is less than the contract required detection laait but greater than the instrusent detection lieit,
{o or less than five tises the concentration present in the labora
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Saaple Nusber;
Saeple Location:
OTR Nusber:

Date Saspled:
Sasple type:

ECChuOL

£s72e
04/25/88
DRILLER H20

TABLE D-2

NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS

SROUNDMATER - ORBARIC RESULTS

ECCANLA
ECCHNLA
EN781 ENBOO
04/21/88 04/28/08
G6RAE B6RAE

ECCHN]3D
ECCMMI3
EN79%
04/28/88
DUPL

ECChi12
ECCHN12

ECCnM13
ECCHNI3
ENT94
04/26/88
6RAB

ECCARL3
ECCHRL3
ENT96
04/28/88
HSD

ECCHKIA
ECCHNL4
EN783
04/28/88
6RAB

ECCHR14D
ECCHN14
EW784
04/28/68
DupL

eCCMRLS
ECCAN1S

EN78%

04/27/88

GRAE

ECCHNLG
ECCHNMLS

EN786

04
R

GRAB

121188

ECCAm17 ECChn1B
ECCAKL? ECCMNLS
EW787 En788

0:/27/88 04/22/88

6RAB BRAE

fage 1 ot

ECCHW194
ECCAKI9A
E¥797
04/28/88
BRAk

Chlorasethane
broagaetiane

Vinyl Chloride
Chlorcetnane
Hethyvlene Chloride
Acetone

Carvon Disultyoe
{.1-bichloroethene
{.4-Pichloroethane
1.2-Dichloroethene
Chlorotora
1.i-bichloroethane
2-butanone

L 0-Trichioroethane
Caroon Tetrachloride
Vinyl Acetate
Eroscdichloroaethane
{,2-Dichloropropane
c1e-1,3-Dichloropropene
lrl:hiornelhene
Dibrosachloroaethane
1.1,2-Trichloroethane
benzene
cis-1,3-Dichioropropene
Trans-1,2-Dichloropropene
brosofors
4-Nethyl-2-Pentanone
2-Hezanone
Tetrachloroethene
1.1,2,2-Tetrachloroethane
Tcluene

Chlorobenzene
Eihylbenzene

Styrene

Total Iylenes

{Total)

7200 § 314

Phenc!)

1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-hethylphenol
4-Hethylphenol
2.4-Diaethylphenci
Isophorane

Napnthalene
2-Nethylnaphthalene

Dietn Y thali!e

Di-n-Bu zl hthalate
bis(2-Et l hexlll Phthalate
Disethy) Phthalate
Z-Nitroaniline
3-Nitroaniline
4-Nitroaniline
4,6-Dinitro-2-fethylphencl
K-Nitrosagiphenylasine

290 - -- -
300 10

- - 28 - _— -

130 19

Y 2
- - 57 -

=R - K
-- R
- R - -

- -k -- -

- ‘( -

'
i

= oo X o Gt s
]
+

16 8

IO e
]
'

R
R
- R
k

3
- &
- R
-~k

- K

Al! compounds in all samples underwent analysis. 1{ concentration is not listed,
Estimated value; or the report value is less than the contract required detection
Cospound present at equal to or less thap five tises the concentration present 1in
Not analyzed.

Unusable, indicales possible false negative.

Ik 15 3k

the coapound was not detected above quantification detection limits.
lia:t but greater thar the quantitication detection lisit

the field blank,




Sasple Nusber: ECCMWITH
Saeple Location: ECCHNISE
OTK Musber: EW798
Date Sampled: 04/28/68
Sasple type: GHAE

Chiorcaethians --
Brosocetnane -
Vinyl Ctlorige -~
Chicroethine -
nethylene Chloride -
hcetone --
Carbon Disultide -
1, -Oichloroethene --
{.1-Dichloroethane
i,2-Dichloroethene (Total)
Chlorofore -
1,2-bichloroethane --
2-Butanone -
L4 0-Trachioroethane
Caroon Tetrachloride --
Vinyl Acetate --
brosadichlorosethane -
{.Z-Dichlorapropane -
c1s-1,3-bichloropropene --
trichloroethene
Dibrosgchlorosethane
{,1.2-Trichloroethane -
benzene -~
c1s-1,3-Dickloropropene -
Trans-1,2-Dichloropropene -
broactora --
4-Nethyl-2-Fentanone --
2-Hexanone -~
Tetrachloroethene
1,3,2,2-Tetrachloroethane
Taluene --
Chliorobenzene --
Ethyibenzene --
S(lrene --
Total Iylenes -~

ECCHR20
ECCMN20
EW789

ECCMRTL
ECCMN2]
Ew782
04/21/88
GRAB

ECCMN2Y
ECCH422
£S733
05/03/88
6RAE

TABLE 0-

NSL/ECC PREDESIGN INVESTIGATION ANALYT
GROUNDMATER - ORGANIC RESULTS

ECCMN22D
ECCAN22
ES734
05/03/86
DUPL

ECCAN23 ECCSUNPO
Sunp
E ENT99
05/03/88 04/28/88
G6RAB 6RAE

Y
Iy

1CAL RESULTS

i ECCMNSE

EST36
05/03/88
FIELD BLANK

ECCANS7

EN732
04/28/88
TRIP BLANK

ECCANTB

EST29
04/28/88
FIELD BLANY

Page 2 of 2

ECCAN9S

EN790
04/21/88
FIELD BLANK

SENIVOLATILE BRGAMICS

Prenc! --
i,2-Dichlorobenzene [}
1,4-Dichlorobenzene -
Z-Hethylphenol -
4-Hethylphenol -
2.4-Dinethylphenc] -
Isaphorone --
Nig thalene -
2- eth{lna hthalene .-
Diethylphthalate -
Di-n-Butylphthalate --
MSﬂ{t& hexyl) Phthalate k]
Disethyl Phthalate -
Z-Nitroaniline
3-Nitroaniline
A-Nitroaniline
¢, 6-Dinitro-2-Kethylphenol --
N-Nitrosodiphenylasine

2

- R
- R
- R

-k

¢

* All coapounds in all sasples underwent analysis.
Estimated value; or the re
Compound vrrszn{ at equa!
Not analyzed,

Unusable, indicates possible false negative.

It concentration is not listed, the cospound was not detected above quantification detection liaits.
reater than the quantification detection liait.

ort value is less than the contract required detection liait but
o or less than five tises the concentration present in the field

lank.
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Fage | of |
TABLE B-3
NSL/ECC PREDESIGN INVESTIGATION ANALYTICAL RESULTS
GROUNDMATER - CONVENTIONAL PARAMETERS
Saaple Nusber: ECCAuIA ECCHMI2 ECCHNL] ECCAR13D ECCHM1A ECEHN14D ECCMK1S ECCHWLL ECCHNLT ECCHKRIB ECCHML9A
Sasple Location: ECCHRIA ECChN12 ECCMNL3 ECCHN13 ECCMMLd ECCAM14 ECCHNLS ECCMM18 ECcHu1? ECCHuLE ECCANISA
Control Kusber: A2840 72854 A2850 A2851 720848 A2849 A26842 726843 A2844 A2645 A2052
Date Sngleu: 04/27/88 04/26/68 04/26/88 04/28/88 04/28/88 04/208/88 04/27/88 04/27/88 04/27/88 04/21/88 04/28/88
Sasple type: 65RAB GRAB 6RAB Bbupt 6RAB BupL 6RAB 6RAB GRAB SRAK GRAB
CONVENTIONAL PARAMETERS (nq/l:] ---------------------
cob --- 510 340 280 120 120 160 210 120 160 140
05 418 047 193 190 453 43 460 730 A77 428 2
158 83 1440 3 4750 J 4560 & 1400 1230 1330 J 2330 J 8480 J 1960 2180 3
ALKALINITY (as CaC03) 313 5% 439 450 435 438 3952 686 1052 952 376
NH3-N 0.2 5.6 1.4 1.2 0.8 0.6 0.6 1.0 0.9 0.6 1.0
CHLORIDES 12 75 81 18 2 2 21 68 24 13 47
Saaple Nuaber: ECCHNLSH ECCMN20 ECCHN21 ECCMN22 ECCMN22D ECCHN23 ECCSUNPOL ECCHN96 ECCHu9e ECCHMY
Saaple Location: ECCHE9R ECOCMN20 ECCHN2) ECCHN22 ECOMN22 ECOMNZ3 SunF
Control Nusber: A2853 A2848 A2041 A2858 A2859 A2860 A283%5 A2861 A2856 A2847
Date Sampled: 04/20/87 04/27186 04/27/88 05/03/88 05/03/88 05/03/68 04/28/88 05/03/88 04/28/88 04/21/86
Sasple type: GRAE 6RAB GRAB 6RAB buet SRAB GRAB FIELD BLANK FIELD BLANK FIELD BLANK
CONVENTEONAL PARAMETERS (ag/L)
cop .- 580 300 1800 1400 1700 130 16 8 -
D5 406 173 431 398 503 73 47 -~ 13 [
15§ 2013 7290 3 4610 ) 28940 J 18720 ) 16900 J 21 - --- ---
ALKALINITY (as Cal03) 341 1004 731 1507 151 1008 47 3 3 H
NH3-N 0.6 2.8 0.4 0.3 0.2 0.6 3.4 - --- ---
CHLOR]DES 1 170 12 [ 87 310 29 --- --- ---

3 Estisated value.

* ALl paraseters in 3l] sasples underwent analysis.

11 concentration 1s not listed, the paraseter was not detected above instrusent detection liait.




Appendix C
CONTRACT LABORATORY PROGRAM
SPECIAL ANALYTICAL SERVICES

REQUEST FORMS
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U.8. Environmental Protection Agency SAS Number
HWI Sample Management Office [ ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

S8PECIAL ANALYTICAL SERVICES
Regional Request

[x] Regional Transmittal [ ] Telephone Request

A. EPA Region and Site Name: Region V, NSL/ECC

B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Uncontrolled Hazardous Waste Dumpsite
Program. In order to most efficiently obtain laboratory capability
for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue response
on additional sheets, or attach supplementary information as
needed.

1. General description of analytical service requested:

Analyses for metals, chromium and copper per RAS protocol except

with lower detection limits. Graphite furnace AA with Standard
Addition method shall be used.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
whether agqueous or soil and sediments; and whether low,
medium, or high concentration):

Analyze 38 low level groundwater and leachate samples for the
parameters listed above. All samples will be unfiltered.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES8, etc.):

Superfund (Enforcement), Predesiqn.

4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by Overnight
carrier



METALS - page 2

6. Approximate number of days results required after lab receipt
of samples:

Laboratory should report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

Protocol as per Statement of Work for inorganics, 1987, SOW No. 787
except as noted in section 8. of this SAS.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Detection limits for chromium - 2 ug/l and detection limits for
copper - 2 ug/l.

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of-Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Same as the Statement of Work for inorganics, 1987, SOW No. 787.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.
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I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

Chromium 2.0 ug/l +/~ 15%

Copper 2.0 ug/l +/~ 15%

IT. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits#*
(+/- % or conc.)

See Attachment I

III. *Action Required if Limits are Exceeded:

Contact _Jan Pels at EPA Reqgion V_(Phone (312) 353-2720)




ATTACHMENT 1
Special Instructions for GFAA and QC requirements for the analysis

l. Sample aliquots are preserved in the field as follows:

One liter sample preserved with 5 ml of 50% HNO3 to pH <2 for
for all metals except mercury.

2. Analysis of the two metals must be done by graphite furnace
atomic absorption (GFAA) using method of standard additions for

quantitation.

3. Samples for GFAA metals can be analyzed without digestion if the
samples are clean and without any particulates. In this case, a
calibration blank, duplicate, initial calibration verification
standard (ICVS) and continuing calibration verification standard
(CCVS) shall be analyzed without digestion.

4. If any of the samples contain particulate or significant
suspended soilds, sample aliquots, preparation blank, duplicate,
matrix spikes and laboratory control samples are to be digested
per ATTACHMENT II.

5. No identified field blank shall be used as a laboratory duplicate
or matrix spike sample.
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ISBH ANALYTICAL PROTOCOLS AND SAS FORMS
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ISBH SAS FORMS



U.8. Environmental Protection Agency SA8 Number
HWI Sample Management Office [ ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

[x] Regional Transmittal [ ] Telephone Request

A. EPA Region and S8ite Name: Region V, NSL/ECC

B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Uncontrolled Hazardous Waste Dumpsite
Program. In order to most efficiently obtain laboratory capability
for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue response
on additional sheets, or attach supplementary information as
needed.

1. General description of analytical service requested:

Analyses for BOD, and COD. The analyses will be performed by the
Indiana State Board of Health. This SAS request is being filled

out to help document the analytical protocols used.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
whether aqueous or soil and sediments; and whether low,
medium, or high concentration):

Analyze 38 low level groundwater and leachate samples for the
parameters listed above. All samples will be unfiltered.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDE8, etc.):

Superfund (Enforcement), Predesign.

4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by Overnight
Carrier



BOD - page 2

6. Approximate number of days results required after lab receipt
of samples:

Laboratory should report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached ISBH method, ISBH Code No. BOD-~A-2-88

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Two _sample dilutions must overlap to result in a residual of D.O.
1 mg/l and a D.O. depletion of 2 mg/l. Results for 2 dilutions
should agree within 15%. Prepare a seed correction bottle, a
dilution water control in duplicate, and a glucose-glutamic acid
check in addition to sample dilutions. Determine the initial and
final D.O. of each bottle. Store samples at 4°C until analysis.
The holding time is not to exceed 48 hours from time of sample

collection. D.0O. meter error is not to exceed 0.1 mg/l, 5 davs
apart. Use only the method specified above. The seed control sample

should be run at 10 times the seed concentration. The result of the
seed control samples should then be adjusted 1/10 before being
used. Do not use blank results to calculate the seed concentration.

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of-Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Submit all raw data. Report initial and final D.O. from each
bottle. Report BOD in mgq/l D.0O. for each bottle and the average of

each dilution fitting the depletion range listed above using

calculations specified by "Standard Methods". Report results of
duplicates, dilution water, control, seed control, and glucose-
glutamic acid check. All records of analysis and calculations
should be legible.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.



BOD - page 3

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

BOD 1.5 mg/1 10% or +/-5 mg/1

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits#
(+/- % or conc.)
Glucose=-glutamic acid 1l per run of samples 160-240 mg/1l
Duplicate 2 for runs < 10 +/- 10%

1l per 10 for runs <10

Dilution water control 2 per batch of <0.2 mg/l

dilution water

Seed control sample 2 _per batch of 0.6 - 1.0 mg/l

dilution water

EPA OC demand reference 1 per this project 80% - 120%

1l set of 2 ampules

IITI. *Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Region V (Phone (312) 353-2720)




COD - page 2

6. Approximate number of days results required after lab receipt
of samples:

Laboratory shall report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

ISBH Method COD-B-10-88 (Storet No. 00335, Titrimetric method) will

be used for COD less than 50 mg/L, ISBH method COD-A-10-88 will be
used for COD greater than 50 mg/L. Samples will be preserved in the
field with 2 ml of HSO, per liter of sample to pH less than 2.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

1. Check sample pH (wide range pH paper). If pH>2, contact
1.5SS,CRL for further instructions.
2. Use a) 50ml sample aliquots for both methods, b) 0.250 N

K2Cr207 reagent and 0.25 N ferrous ammonjium sulfate titrant
for Method 410.1, and c) 0.0250 N K2Cr207 reagent and 0.025 N

ferrous ammonium sulfate titrant for Method 410.2.

3. Dilute and reanalyze (by Method 410.1) any samples with COD
values > 800 mg/l or titrant volumes < 5.0 ml. Reanalyze
samples (by Method 410.1 ) if initial sample values are > 50
mg/l COD by Method 410.2. Reanalyze samples (by Method 410.2)
if initial sample values are < 50 mg/l COD by Method 410.1.

4. Any sample aljquots < 50 mls will be diluted to 50 mls so that
the COD reaction mixture will be 50% H2S04/ 50% water by
volume.

5. Titration blanks will be determined, at least in duplicate
each day of analysis and will not differ more than +/-0.1 ml
titrant for Method 410.1 and +/-1.0 _ml titrant for Method

410.2.

6. Separate sets of QA Audits will be performed for each method,

if both methods are used.

7. Use potassium hydrogen phthalate as a matrix spike compound.

Use 20 mgq/l matrix spike concentration for Method 410.2.

8. Samples will be refluxed for at least 2 hours.

9. Homogenize sample aliquots, as necessary, to obtain sample

aliquots of representative suspended solids.
10. Use only the method specified.




coD - page 3

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion. -

Bench records, tabulating titrant standardization, titration
volumes for titration or sample blanks (2 or more in number),
samples, and OA Audits will be provided for each method used. 2all
records of analysis and calculations must be legible and sufficient
to recalculate all sample concentrations and QA Audit results.
Records of chloride analysis will be provided for any samples so
specified on the RAS/SAS Traffic Report or SAS Packing List.
Separate bench records will be provided for any COD determinations
of high chloride samples (>2000 mg/l Cl) including weight of

mercuric sulfate used, sample titration volume and titration blank
volume for each sample type. EPA QC Reference samples, or any

other reference samples, will be identified as to source, lot

number, and sample number. Corresponding "true" or target values
and associated 95% confidence limits for analysis results will be
provided for all reference samples used.

10. oOther (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. Should you have any questions or need any
assistance, please call the Sample Management Office.



COD - page 4

I. DATA REQUIREMENTS

Parameter . Detection Limit Precision Desired
(+/- % or conc.)

COD low _level 5 mg/l +/- 5 mg/l

COD mid level 50 mg/1 +/- 10 mg/1l

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits*
(+/- % or conc.)
%*
Matrix spike 1 2 for runs < 10 80% - 120%
1l per 10 for runs >10
Duplicate 2 for runs < 10 10% or 5 mg/1
1l per 10 for runs>1io0
Titration Blank (Used at lease 2 per sample difference in
for calculation of set for each method titrant volumes
results) used shall not exceed
0.1 ml
1 set of EPA QC Demand 1 per sample set for 90-110% recovery
reference samples - at each method used in aliquot tests

concentration levels

* Matrix spike will be greater than 30% of the sample
concentration, but spike sample shall not exceed the working
range.

III. +*Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples. Contact Jay Thakkar
(312)886-1972.

Contact Region V RSCC Jan Pels at (312)353-2720 concerning
questions on chloride interferences and modifications of COD test.

Please return this request to the Sample Management office as soon
as possible to expedite processing of your request for special
analytical services. Should you have any questions or need any
assistance, please call the Sample Management Office.



U.S. Environmental Protection Agency SAS Number
HWI Sample Management Office [ )
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL S8ERVICES
Regional Request

[x] Regional Transmittal [ ] Telephone Request

A. EPA Region and 8ite Name: Region V, NSL/ECC
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Uncontrolled Hazardous Waste Dumpsite
Program. In order to most efficiently obtain laboratory capability
for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue response
on additional sheets, or attach supplementary information as
needed.

1. General description of analytical service requested:

Analyses for alkalinity, total suspended solids, total dissolved
solids, volatile suspended solids, total Kjeldahl nitrogen,
arsenic, nitrate/nitrite, ammonia, chlorides, total phosphorus,
chromium (total and hexavalent), and sulfates. All samples will be
run by the Indiana State Board of Health. This SAS request is
being filled out to help document the analytical protocols used.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics:;
whether aqueous or soil and sediments; and whether low,
medium, or high concentration):

Analyze 38 low level groundwater and leachate samples for the
parameters listed above. All samples will be unfiltered.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, etc.):

Superfund (Enforcement), Predesign

4. Estimated date(s) of collection:

S. Estimated date(s) and method of shipment: Daily by Overnight
Carrier




ALKALINITY - page 2

6. Approximate number of days results required after lab receipt
of samples:

Laboratory should report results within 30 days of receipt of
samples.,

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached method, ISBH Code No. Alk-B-1-88

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etec.):

Samples should be stored at 4°C until analysis and validation of
results. Sample holding time should not exceed 14 days from date of
collection. Use potentiometric titration to pH 4.5 for alkalinity
concentrations equal to or greater than 20 mg/l as CaCO,. Do not

use titrant volumes greater than 50 ml. Use only the method
specified above.

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Test procedures used will be clearly identified. Bench records
tabulating the order of titrant standardization, lab blanks,
samples, lab control standard, spikes, duplicates, etc. with
resulting titrant volume or titrant readouts will be provided

along with copies of work sheets used to calculate results. All
records of analysis and calculations must be legible.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski

Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. Should you have any questions or need any
assistance, please call the Sample Management Office.



ALKALINITY - page 3
I. DATA REQUIREMENTS
Parameter Detection Limit Precision Desired
(+/- % or conc.)

Alkalinity 3 mg/l for low level +/- 10% for >20 mg/l

and 20 mg/1 high level Caco, and +/-2 mg/1
for <20 mg/1 CacCo,

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits+
(+/- % or conc.)
Sample spike 1 per run and 1 per 85% - 115% recovery
20 samples
Lab duplicate 1l per run and 1 per +/-10% for high level
10 samples
Lab_blank 1l per run and 1 per <5 mg/l for high
10 samples level
<2 mg/l for low
level
EPA QC demand 1l per this project 80% - 115%
reference

1l set of 2 ampules

Titrant once each week
standardization

III. +*Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqion V__ (Phone: (312) 353-2720)




Arsenic - page 2

6. Approximate number of days results required after lab receipt
of samples:

Laboratory shall report results within 30 days of receipt of
samples,

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

ISBH method attached, ISBH Code No. As-A-3-87. Samples will be
preserved in the field with 5 ml/L HNO; to pH < 2.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Required detection limit is 0.2 ug/l. A five point calibration
curve shall be used with one standard at 0 ppb and one standard at
at the requested detection limit. One additional laboratory spike
per matrix shall be run with the added concentration at the

requested detection limit. The spike shall be added to the sample
before sample preparation begins. Use only the method specified.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Report results of all sample, spike, duplicate, blank and sample

dilution analyses. Report all raw data including notebook entries,
calculations, calibration results and sample dilutions.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.



Arsenic - page 3

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

Arsenic (As) 0.2 ug/l +/= 15%

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits#
(+/- % or conc.)
Method blanks 1 per 10 samples sample detection
limit

Spike analysis 1l per 20 samples and at 85% - 115%

least one per matrix recovery
Duplicate analysis 1l per 20 samples and at +/- 15%

least one per matrix
Quality control 1 per project +/- _15%
laboratory standard
Laboratory spike 1l per matrix sample detection
(detection limit) limit

III. *Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqgion V__ (Phone (312) 353-2720)




CHLORIDES - page 2

6. Approximate number of days results required after lab receipt of
samples:

Laboratory will report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program):

See attached method, ISBH Code No. Cl-C-1-88

8. Special technical instructions (if outside protocol requirements,
specify compound names, CA8 numbers, detection limits, etc.):

Sample will be kept at 4°C until analysis and validation of results.
Dilute and rerun samples with absorbances higher than the highest
standard. The holding time is not to exceed 28 days from the date of
sample collection. Standards will be prepared daily from the stock

solution. A minimum 5 point standard curve should be used. Use
only method specified above.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.). If
not completed, format of results will be left to program discretion.

Identify the method used. Bench records tabulating the order of
titrant standardization, lab blanks, duplicates, samples, spikes, etc.,
with resulting titrant volumes or absorbance readings will be provided

along with copies of worksheets used to calculate results. All records
of analysis and calculations must be legible.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski

Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical
services. 8Should you have any questions or need any assistance, please
call the Sample Management Office.



CHLORIDES - page 3

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

Chlorides 1.0 mg/1 +/- 10% for >10 mg/1l
or +/- 1 mg/l1 for
<10 mg/l and results

to the nearest 1 mg/1l
and to 2 significant

figures for > 10 mg/1l

II. QUALITY CONTROL REQUIREMENTS
Audits Required Frequency of Audits Limits#*
(+/- % or conc.)

Lab duplicate 1 per run and 1 per 10% or 3 mg/l
10 samples

Lab blank 1l per run and 1 per <3 mg/l
10 samples
EPA QC mineral ref. 1 per this project 85% - 115%
samples, 1 set of 2
ampules
Matrix spike 1 1 per run and 1 per 85% ~ 115%
10 samples recovery
Calibration verifi- 1 per 10 samples and 90% - 110%
cation check sample beginning of each run

III. #»Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqion V_(Phone: (312) 353-2720)

1. Sample spike concentration will be greater than 30% of the sample
concentration, but spiked sample will not exceed working range of
the standard curve.



Chromium - hexavalent - page 2

6. Approximate number of days results required after lab receipt
of samples:

Laboratory shall report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

ISBH method attached, ISBH Code No. H.Cr-A-1-88.

8. special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Required detection limit is 8 ug/l (0.008 mg/l). A five point
calibration curve shall be used with one standard at O ppb and one

standard at at the requested detection limit. One additonal
laboratory spike per matrix shall be run with the added spike

concentration at the requested detection limit. The spike shall be
added to the sample before sample preparation beqins. Samples will

stored at 4°C and the allowable holding time is 24 hours.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Report results of all sample, spike, duplicate, blank and sample

dilution analyses. Report all raw data including notebook entries,
calculations, calibration results and sample dilutions.

10. oOther (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.



Chromium - hexavalent - page 3

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desiied
(+/- % or conc.)

Hexavalent chromium 0.008 mg/1 (8 ug/l) +/- 15%
(Cr)

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits+*
(+/- % or conc.)

Method blanks 1l per 10 samples detection limit
Spike analysis 1 per 20 samples and at 85% - 115%

least one per matrix recovery
Duplicate analysis l per 20 samples and at +/- 15%

least one per matrix
Quality control 1l per project +/=- 15%

laboratory standard

Laboratory spike 1 per matrix detection limit
(detection limit)

IITI. +*Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Region V _ (Phone (312) 353-2720)



Chromium ~ total - page 2

6. Approximate number of days results required after lab receipt
of samples:

Laboratory shall report results within 30 days of receipt of
samples. '

7. Analytical protocol required (attach copy if otHer than a
protocol currently used in this program):

ISBH method attached, ISBH Code No. T.Cr-B-2-88. Samples will be
preserved in the field with 5 mi/L HNO, to pH < 2.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Required detection limit is 8 ug/l (0.008 mg/l). A five point
calibration curve shall be used with one standard at 0 ppb and one
standard at at the requested detection limit. One additonal
laboratory spike per matrix shall be run with the added

concentration at the requested detection limit. The spike shall be
added to the sample before sample preparation beqins.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Report results of all sample, spike, duplicate, blank and sample

dilution analyses. Report all raw data including notebook entries,
calculations, calibration results and sample dilutions.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8Should you have any questions or need any
assistance, please call the Sample Management Office.



Chromium -~ total - page 3

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)
Total chromium (Cr) 0.008 mg/l1 (8 ug/l) +/- 15%

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits#*
(+/- % or conc.)

Method blanks 1l per 10 samples detection limit
Spike analysis 1l per 20 samples and at 85% - 115%

least one per matrix recovery
Duplicate analysis 1l per 20 samples and at +/- 15%

least one per matrix
Quality control 1 per project +/~- 15%

laboratory standard

Laboratory spike 1 per matrix detection limit

(detection limit)

III. #*Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Region V  (Phone (312) 353-2720)




NITROGEN-AMMONIA - page 2

6. Approximate number of days results required after lab receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program):

See attached method, ISBH Code No. NH3-A-10-88

8. Special technical instructions (if outside protocol requirements,
specify compound names, CAS numbers, detection limits, etc.):

Sample aliquots will be preserved with 2 ml/L H,SO,_to pH <2. Ammonia will
be reported as mg/l N. Samples will be analyzed within 28 days after

collection. Use a minimum 5 point standard curve (blank and 4 standards).
Use only method specified.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Test procedure used will be clearly identified. Bench records tabulating
calibration standards, lab blanks, samples, lab control standards, etc.
with resulting absorbance or concentration readouts will be provided along

with copies of work sheets used to calculate ammonia results. All records
of analyses and _calculations must be legible.

10. Other (use additional sheets or attach supplementary information, as
needed) :

11. Name of sampling/shipping contact: Dave Shekoski

Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical
services. Should you have any questions or need any assistance, please
call the Sample Management Office.



NITROGEN-AMMONIA - page 3
I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

Ammonia 0.1 mg/l +/- 10 % for
> 1 mg/l or
<0.1 mg/l for
< 1 mg/l

Report results to the nearest 0.05 mg/l and to 2 significant figures for
concentrations exceeding 1 mg/l N.

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits+

(+/- % or conc.)

Lab duplicate 1l per run _and 1 per +/- 10% or 0.1 mg/l
10 samples

Lab blank 1l per run and 1 per 0.1 mg/l
10 samples

EPA OC nutrient ref. 1 per this project 85% - 115%
1l set of 2 samples

Matrix spike1 1l per run and 1 per 85% - 115% recovery
10 samples

Laboratory control std. l per 10 samples and 85% - 115%
at the end of each run

IITI. *Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqin V, (Phone (312) 353-2720).

1. Sample spike concentration will be greater than 30% of the sample
concentration, but spiked sample will not exceed the working range of
the standard curve.



NO;+NO, - page 2
6. Approximate number of days results required after lab receipt
of samples:

Laboratory should report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See _attached method, ISBH Code No. NO,+NO, (N)-B-10-88

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Sample aliquots will be refrigerated until analysis and validation
of results. Sample holding time will not exceed 28 days. Sample
aliquots will be preserved with 2 ml/L H,SO,_to pH <2. Nitrate and

nitrite will be reported as mg/l N. Use only method specified
above. Use minimum 5 point standard curve.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Test procedures used will be clearly identified. Bench records

tabulating the order of calibration standards, lab blanks, samples,
lab control standards, etc. with resulting absorbances of
concentration readouts, will be provided along with copies of work
sheets used to calculate results. Only one cadmium column should

be used for an analytical run. If the column is changed, then the
system must be recalibrated and a new set of audits is required.

All records of analysis and calculations must be legible.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office,



NO;+NO, - page 3

I. DATA REQUIREMENTS

Parameter . Detection Limit Precision Desired
(+/- % or conc.)

Nitrate + Nitrite 0.10 mg/l as N +/=- 10% for > 1.0mgq/l
or +/—- 0.1 mg/l for
< 1.0 mg/l

Results will be reported to the nearest 0.05 mg/l for conc. less
than 1.0 mg/l and to 2 significant figures for concentrations
exceeding 1.0 mg/1.

II. QUALITY CONTROL REQUIREMENTS

Audits Requiread Frequency of Audits Limits*
(+/- % or conc.)

Lab duplicate 1 per run and 1 per 10% or 0.1 mg/l
10 samples

Lab blank 1l per run and 1 per 0.1 mg/l - N
10 samples

EPA QC nutrient std. 1 per this project 85% - 115%
1 and 2 or 1 set of 2

EPA, GC water supply
nitrate samples.

Matrix spike 1 l per run and 1 per 85% - 115% recovery
10 sanmples

Lab control check std. 1 per 10 samples 85% - 115%
beginning of each run

III. +*Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqion V_ {(Phone (312) 353-2720.

1. Matrix spike concentrations will be greater than 30% of sample
concentration but spiked sample will not exceed the working
range of the standard curve.



TKN - page 2
6. Approximate number of days results required after lab receipt

of samples:

Laboratory should report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached method, ISBH Code No. TKN-B-1-88

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Sample aliquots will be preserved in the field using 2 ml/L H,S0, to
pH X2 and should be kept at 4°C until analysis and validation of
results. Report results as mg/l N. Holding time is not to exceed
28 days from the time of sample collection. Use only method
specified above.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.
If not completed, format of results will be left to program
discretion.

Copies of all bench records tabulating the duplicates, standards, lab
blanks, lab control standard samples, sample results with absorbances
and concentrations are to be reported and legible. Report results in
mag/l N. Provide digestion logs showing sample aliquots and
concentrations of all solutions tested.

10. Other (use additional sheets or attach supplementary
‘information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski

Phone: (414) 272-2426

Please return this request to the sSample Management Office as soon as
possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.



TKN - page 3

I. DATA REQUIREMENTS

Parameter

TKN

Detection Limit

0.1 mg/l

II. QUALITY CONTROL REQUIREMENTS

Audits Required

Lab duplicate

Frequency of Audits

1 per run and 1 per

Precision Desired
(+/- % or conc.)

+/= 10 &% for > 1 mg/l

or <0.1 mg/l for

<1 nmg/1

Limits+*
(+/- % or conc.)

10% or 0.1 mg/l

10 samples
Lab blank 1l per run and 1 per < 0.1 mg/l - N
10 samples
EPA QOC nutrient ref. 1 per this project 85% - 115%
samples, 1 set of 2
samples
Matrix spike (org N) 1l per run and 1 per 85% -115%
10 samples recovery
Calibration standard 1 per 10 samples and 85% - 115%
end of set
III. *Action Required if Limits are Exceeded:
Contact Jan Pels at EPA Reqion V, (phone (312) 353-2720).
1. Sample spike concentration will be greater than 30% of the

sample concentration, but spiked sample will not exceed the
working range of the standard curve.
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6. Approximate number of days results required after lab receipt
of samples:

Laboratory will report results within 30 days after receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached method, ISBH Code No. P-A-1-88

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Sample aliquots will be preserved in the field using 2 ml/L H,SO,

to pH <2 and stored at 4°C until analysis and validation of
results. Holding time is not to exceed 28 days from the time of

sample collection. Use only method specified above. Use a minimum
5 point standard curve.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Bench records and calculations for samples, blanks, duplicates,

spikes, and all control checks with absorbances and concentrations
will be provided with copies of the worksheets. Results to be

reported as mg/1l P.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: 414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.
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I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

Total phosphorous 0.03 mg/l +/~ 10 % for > 1.0 mg/l

or +/=- 0.1 mg/l
for < 1.0 mg/l

II. QUALITY CONTROL REQUIREMENTS
Audits Required Frequency of Audits Limits#
(+/- % or conc.)

Lab duplicate 1 per run and 1 per 10% or 0.1 mg/l
10 samples

Lab blank 1 per run and 1 per 0.03 mg/l
10 samples

EPA OC nutrient ref. 1 per this project 90% - 110%

samples, 1 set of
2 samples

Matrix spike 1 per run and 1 per 90% - 110%
10 _samples recovery
Calibration standard 1 per 10 samples and 90% - 110%

end of set

III. *Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqgion V {(phone (312) 353-2720).

1. Sample spike concentration will be greater than 30% of the
sample concentration, but spiked sample will not exceed the
working range of the standard curve.
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6. Approximate number of days results required after lab receipt
of samples: -

Laboratory should report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached method, ISBH Code No. SF-A-1-88

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Use aliquots of 100 ml; however do not use sample aliguots yielding
more than 200 mg of residue. Repeat analysis if residue is greater
than 200 mg, using smaller aliquot. If pH is less than 4.0, raise
pH value of aliguot to between pH 4 and 8 using NaQH. Subtract the
weight of the sodium added from the weight of the residue. Samples

will be kept at 4°C until analysis and validation of results. For
TDS, the holding time is 7 days. Use only method specified above.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Test procedure used will be clearly identified. Bench records tab-

ulating weights used for calculations and to determine constant
weight will be provided along with copies of work sheets used to

calculate TDS results. All records and calculations must be
legible.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.
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I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

Dissolved solids 20 mg/l +/=- 2 mg/l for
<200 mg/1l
or +/— 10%, >200 mg/l

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits+*
(+/- % or conc.)
Lab duplicate 1 per run and 1 per +/- 2 mq/l, <200 mg/1
10 samples +/=- 10%, >200 mg/l
Lab blank 1 per run and 1 per +/- 20 mg/l1, 100 mnil

10 samples

EPA OC mineral ref. 1 per this proiject 85% - 115%
1l set of 2 samples

III. *Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Region V__ (Phone (312) 353-2720)
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6. Approximate number of days results required after lab
receipt of samples:

Laboratory should report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached method. ISBH Code No. SNF-A-1-88 using glass fiber
filter discs without organic binder such as Millipore AP-40, Reeves
Angel 934-AH, Gelman A/E, or equivalent. Membrane filter apparatus
using 47 mm diameter glass fiber filter and coarse (40-60) micron

fritted disc as filter support must be used. The filter and support
specifications are mandatory. Sample will be collected in _a one

liter bottle and must be kept at 4°C until data are validated.
Holding time is 7 days from date of collection.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

1. Do not filter more than a 200 ml sample aliquot.

2. Duplicate sample aliquots will be filtered with two or more
intervening samples.

3. Aliquot filtered should provide residue greater than 1.0 mg
for aliquots less than 200 ml.

4, Residues are to be weighed to constant weight pursuant to

"Standard Methods" Part 7.1, Method 160. Final weight is to
be used for calculations.

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of-Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Bench records of tare weights, final weights, volumes filtered,
order of blanks, duplicates, samples filtered will be provided
along with copies of worksheets used to calculate results. Specify
manufacturer type and diameter (mm) of glass fiber filter used.

All records of analysis and calculations must be legible.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Ssample Management Office as soon
as possible to expedite processing of your request for special
analytical services. 8hould you have any questions or need any
assistance, please call the Sample Management Office.
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I. DATA REQUIREMENTS

Parameter Detection Limit

Suspended solids 2 - 3 mq/l for 200 ml

Precision Desired
{(+/~- % or conc.)

<0.5 mg for

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits

Lab duplicate

<50 mg/l1 or

+/- 10% for

>50 mg/1

Limits»
(+/- % or conc.)

Lab blank

EPA QC residue ref.

1 per run and 1 per +/—- 0.5 mg, < 50 mg/l

10 samples +/—- 10%, > 50 mg/l

1 per run and 1 per +/- 0.5 mgq

10 samples

1 per this project +/- 5 mq/l, < 50mgq/1l
+/- 10%, >50 mg/l

1l set of 2 samples

III.

Contact Jan Pels at EPA Region V

*Action Required if Limits are Exceeded:

(Phone (312) 353-2720).
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6. Approximate number of days results required after lab receipt
of samples: :

Laboratory should report results within 30 days of receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached ISBH method, ISBH Code No. SV-A-4-87. Holding time is 7
days from date of collection. Store at 4°c.

8. special technical instructions (if outside protocol
requirements, specify compound names, CAS8 numbers, detection
limits, etc.):

1. Furnace must be up to temperature before inserting sample.
2. Do not overload desiccator.

3. Continue to dry and weigh the sample until there is less than
0.5 mgq difference between successive weighings.
4. Use TSS filtered residues for analysis.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Bench records of tare weights, final weights, order of blanks,

duplicates will be provided along with copies of worksheets used to

calculate results. Specify manufacturer type of muffle furnace.
All records of analysis and calculations must be legible.

10. Other (use additional sheets or attach supplementary
information, as needed):

11, Name of sampling/shipping contact: Dave Shekoski
Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special
analytical services. 8Should you have any questions or need any
assistance, please call the Sample Management Office.



VS8 - page 3
I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)

Suspended solids 2-3 mg/l for 200 ml <0.5 mg for duplicates

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits»
(+/- % or conc.)

Lab duplicate 1 per run and 1 per +/=- 0.5 mg
10 samples

Lab blank 1l per run and 1 per +/- 0.5 mg
10 samples

III. +#Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqion V_ (Phone (312) 353-2720).
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6. Approximate number of days results required after lab receipt
of samples:

Laboratory will report results within 30 days after receipt of
samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

See attached method, ISBH Code No. SO,-B-1-88

8. 8pecial technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Dilute and rerun samples with absorbances higher than the highest
standard. The holding time is not to exceed 28 days from the date of

sample collection. Samples will be stored at 4°C. Standards will be
prepared daily from the stock solution. Use only the method

specified.

9. Analytical results required (if known, specify format for data
sheets, QA/QC reports, Chain-of-Custody documentation, etc.).
If not completed, format of results will be left to program
discretion.

Test procedures will be clearly identified. Bench records tabulating
the calibration standards, lab blanks, duplicates, samples and spikes

will be provided along with copies of worksheets used to calculate
results. All records of analysis and calculations must be legible.

Report results in mg/l SO, .

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: Dave Shekosgki

Phone: (414) 272-2426

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special
analytical services. 8Should you have any gquestions or need any
assistance, please call the Sample Management Office.
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I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+/- % or conc.)
Sulfates 3 mg/1l methylthymol +/=- 2 mg/l for
blue <20 mg/l

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits
(+/- % or conc.)

Lab _duplicate 1 per run and 1 per +/=- 10% or 2 mg/l

10 samples
Lab blank 1 per run and 1 per < 3 mg/l

10 samples
EPA OC mineral ref. 1 per this proiect 85% -~ 115%
1 set of 2 samples
Matrix spike ! 1l per run and 1 per 85% - 115%

10 samples recovery
Continuing 1 per 10 samples and 90% - 110%
calibration check beginning of each run

III. *Action Required if Limits are Exceeded:

Contact Jan Pels at EPA Reqion V_(phone (312) 353-2720).

1. Sample spike concentration will be greater than 30% of the
sample concentration, but spiked sample will not exceed the
working range of the standard curve.
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CONTROL OF ANALYTICAL PERFORMANCE

General

It is assumed that a valid sample has been properly taken, preserved,
and delivered to the laboratory. It is also assumed that the analytical
methods used are carefully documented and meet the following criteria:

a. The methods should measure the desired constituent with
precision and accuracy sufficient to meet the data needs in
the presence of the interferences normally encountered in
polluted waters.

b. The procedure should utilize the equipment and skills normally
available in the average water pollution control laboratory.

c. The selected methods should be in use in many laboratories or
have been sufficiently tested to establish their validity.

d. The methods should be sufficiently rapid to permit routine use
for the examination of large numbers of samples.

In order to evaluate daily performance to document that valid data
are being produced, it 1s necessary that valid precision and
accuracy data be available on the method and analyst. Thereafter,
systematic daily checks are required to show that reproducible
results are being obtained and that the methodology is actually
measuring what is in the sample. *

Daily Performance Audits

Once valid precision and accuracy data are available for the method
and the analyst, systematic daily checks are necessary to insure
that valid data are being obtained. The following aspects of
evaluation are used in the laboratory:

a. Blanks: Distilled-deionized water, with the appropriate
preservative, 1s analyzed with each daily sample runm to
determine and monitor laboratory detection limits for each
parameter. The frequency of blank rums is at least one per
set of samples or one in 20 samples.

b. Control Standards: A stock solution of known concentration is
prepared and made available to the chemists for daily analysis.
A control standard solution should be run with every 10-20
field samples and the results recorded on a Quality Control
Data Sheet (Attachment 13).

The control standards are summarized bimonthly to prepare
control limits for each parameter. Each chemist receives the
control limits (Attachment 14) which gives the mean, true
value, standard deviation, warning limits, and the rejection
limits for each parameter.

-86~
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Since the quality control samples are run with a frequency of
approximately 5 percent, the rejection limits give guidelines

to the chemist as to the performance of the method and necessary
action to be taken by the analyst when he obtains out of

control results.

If the result of the quality control solution is between *2
and *3 standard deviations from the mean value, the chemist is
directed to check the procedure for such things as calibration,
quality of standards, quality of reagents, and analytical
techniques. A difference from the mean value of the control
sample equal or greater than *3 standard deviations indicates
the analytical run is out of control and should be stopped.
Since the sample results are considered unreliable, a report

to the laboratory quality control officer is made and a
complete evaluation of the analytical procedure should be

made. After satisfactory quality control samples are obtained,
the samples should be rerun.

Duplicate analysis: 1In order to show that reproducible
results are being obtained, it is necessary to run duplicate
samples on each run. It is a good practice to run duplicate
samples, selected to cover different types of samples and
various concentration ranges, at least 5 percent of the time.
All results are recorded on the Quality Control Data Sheet
(Attachment 13) as previously mentioned with the control
samples. The duplicate analyses are reported monthly and
summarized every six months to prepare results showing the
concentration range, sample type, mean value of the determi-
nations, standard deviatiom, and the 95 percent confidence
range. This summary will provide the basis to judge precision
of the analytical run for samples of a certain type and range.

The actual daily control limits for precision is prepared

every six months and given to the analyst (Attachment 15-4).

The data provides a means of placing a control limit on each

set of duplicate analyses. Using results from past duplicate
analyses, the precision of routine sample analyses is indicated
by the calculation of the Shewhart upper control limit (UCL)

for a concentration range R. The upper control limit is used

as a critical range value (R ) or the largest difference

between duplicate analyses in a certain range which is acceptable.

Rc = UCL = DAR

D, = Shewhart factor for ranges based on
duplicate analyses

= 3,27

R = average for a designated range

-87-~



The difference in duplicate sample results is compared to

the Rc for a certain parameter range. If the difference is
greatér than the critical range value (R ), then the precision
is out of control and the analytical proglem is reported to
the laboratory quality assurance officer and the analysis is
rerun.

(Reference: 1979 EPA Handbook for Analytical Quality Control
In Water and Wastewater Laboratories)

The results of blanks, daily duplicates, and the control
standards are recorded in such a manner that they are available
for review. All results of control standards, duplicate
results, spikes and blanks are stored in a computer. This
enables the laboratory to effeciently handle the required
statistical analysis for precision and accuracy calculations.

Spiked Sample Analysis: Samples which are received in the
laboratory are split, and one aliquot is spiked and analyzed
for the parameter of interest at a frequency of one in 20 samples.
The amount of spiking material which 1is used is five times the
detection limit for low values or twice the knowm concentration
of the parameter of concern for concentrations higher in the
working range. The recovery of the spiked material indicates
the matrix affect on the analytical data. The laboratory
expects a recovery of the inorganic parameters from 80 percent
to 120 percent and recovery of organic spiked parameters in

the suggested ranges designated by EPA.

Field Quality Control

The field blank is a sample which is submitted to the laboratory to
give an indication of the integrity of the sample containers,
preservative, field glassware, and sample collection techniques.
The analytical results will provide information on possible
contamination prior to laboratory receipt of the samples.

The field duplicates are two separate samples taken at the same
field location. They serve the purpose of showing accuracy and
precision in the field sampling techniques.

-88~
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DATE: January 16, 1984
TO: All Chemists

SUBJECT: QUALITY CONTROL - PRECISION DATA (Liquid Samples)

Data obtained from duplicate analyses of samples which were
submitted from January 1979 to June 1983, were used to calculate control
limits which were expressed as R_ (critical range values). If the
difference in the duplicate sampie results is greater than the R value,
then the run should be stopped and the sample results consideredunreliable.
The analytical procedure should be evaluated and the samples should be rerun.

CONTROL LIMITS ON DUPLICATE SAMPLE ANALYSIS

Number of R
Parameter Avg. Duplicates =
Alkalinity
1. - 200. 132. 167 3.5
200. - 400. 283. 291 5.8
Aluminum
20. - 100. 40. 10 8.
100. - 1000. 390. 19 : 65.
Arsenic
1. - 10. : 2.9 184 1.0
10. - 100. 28.1 28 6.4
(
BOD
1. - 10. 3.7 513 1.2
10. - 50. 23.8 272 5.9
50. - 150. 84.4 115 16.8
150. - 300. 205. 41 45.8
300. - 1000. 519. 35 109.
Cadmium .
10. - 50. 29.5 20 5.5
50. - 100. 64.2 5 6.9
100. - 500. 301. 16 72.6
500. - 1000. : 791. 9 521.
Calcium .
1. - 50. 26.7 4 -
50. - 200. 142, 150 5.0
200. - 400. 243. 129 5.6
Chloride
1. - 10. 7.0 77 1.4
10. - 100. 36.3 687 1.6
100. - 500. 180. 87 9.2
Chrome, Hex
10. - 100. 11. 2 -
100. - 1000. 230. 2 82.

A }‘/’*-’ /‘_7,¢¢7Z/\¢_ﬁ
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Chrome, Total-Color
10. - 100.
100. - 1000.

Chrom, Total, AA
10. - 100.
100. - 500.
500. - 1000.
1000. - 5000.

CoD
5. - 50.
50. - 150.
150. - 300.

Copper
10.
100.

100.
500.

Cyanide
.0050 - 0.1000

.1000 - 0.5000

.5000 1.0

.1 - 10.

Fluoride
0.10 - 0.50
.50 - 1.
1. - 5.

Hardness

1.0 - 100.
100. - 200.
200. - 400.
400. - 1000.

Iron
100. - 1000,
1000. - 2000.
2000. - 5000.

Lead
20. - 100.
100. - 400.
400. - 1000.

Manganese
20. - 100.
100. - 500.
500. - 1000.

Mercury
0.10 - 0.50
.50 - 1.00
1. - 3.

22.4
245,

0.0
2306.

21.6
91.2
222,

'36.0
218.

0.2
.23
.68

2.2

.27
.80
2.2

48.8
152.
305.
494,

507.
1455.
3030.

40.9
207.
634.

6l.4
209.
680.

0.18
.63
1.8

57
57

39
20

444
88
83

147
52

137
21

319
738
1199

35
80
416
72

207
137
112

54
28
10

167
232
33

83
13
16

13.
47.

18.4

53.5

0.0
613.

0.010
.058

.59



Nickel
20. - 100.
100. - 500.
500. - 1000.

Nitrogen-Ammonia
0.10 - 0.50
0.50 - 1.00
1.00 - 5.00
5.00 - 10. 00

Nitrogen-Nitrate + Nitrate

0.1 - 0.5

(=)
o
o
W
o
[}

0.0500
.0500 - 0.10
.10 - 1.00
10.00

—

o

o
L}

Phosphorous
0.03 - 0.10
.10 £ 0.50
.50 - 1.00

1.00 - 5.0

Potassium
1. - 5.
5. - 10.

10. - 50.

Silver
1.00 - 1000.

Sodium.
1. - 10.
10. - 50.
50. - 100.

Suspended Solids
1. - 10.
10. - 50.
50. - 150.
150. - 500.

~ oL -
-3=
44.5 72
224, 47
667. 16
0.21 267
0.66 80
2.5 191
7.5 79
0.27 175
0.70 128
2.4 479
6.9 131
0.59 296
2.1 193
7.0 26
20.1 33
.01 12
.07 4
.29 3
3.7 27
0.06 157
0.21 285
0.70 60
2.6 137
2.3 318
6.4 43
15.2 9
10.0 35
6.4 148
21.3 239
70.5 33
5.6 177
24.1 391
84.0 181
255. 78

0.10
0.10
.13
.25

0.07
0.09
0.24
0.78

== X=]
N ~N PN
o w

0.006
0.014

0.41
2.0

.03
.05
.13
.34

0.27
.47
3'0

~N W O
O~ O

~ N

N =N
¢ e s e
0 r— 0 ~4
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Total Solids

1.00 - 100.
100. - 500.
500. - 1000.

1000. - 5000.
Sulfate

1. - 50.

50. - 100.
100. - 200.
200. - 500.
TOC

1. 5.

5. 10.
10. 25.
25. 200.

Zinc

20. - 100.
100. - 500.
500. - 1000.

1000. - 5000.
¢

57.1
343.
682.

1895.

31.2

68.5
132.
347.

~ r—

[V RV, B YWY
DR

oMWW

42.8
222.
746.

2896.

. /03 -

-

36
174
186
108

257
327
71
32

93 .

121
98
100

150
85
14
28

26.
41.
207.

18.
35.

11.
43.
233.

O £ N —

v On 0

S0 -
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PRECISION & ACCURACY DATA
SPi KE STUD 185

ISBH Code No.

Storet No.
Determination:
Sample Source:
Chemist:
Date:
Sample
Runs P
As Rec'd. mg/1l Added
E==== ———— m
1
2
3
L
5
6
7
¢ Mean:
sS:
CV.:
¢ Recovery:
Relative Error:
Remarks:

g
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DATE
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FIELD DUPLICATE ANALYSIS:
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AN DATE

SAMPLE TVPE

E‘(‘?LE #(T)

N

Arsenic

Barium

Cadmium

Chromium-Total

iead

Mercurv

Selenium’

Silver

Nickel _

Iron~-Total

Manganese

Sodium

Chlorides

Sulfates

Phenol

Cvanide-total

Cyanide-Free

COoD

TOC

pH

Sp. Cond.

Solids-Total

Solids-Dislvd,

Flash Point

PCB

- -
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INTERLABORATORY AUDITS

Analyses on spiked samples are made quarterly to give recovery
data that is utilized in the validation of analytical performance.
Concentrated solutions of a known value are obtained from EPA and are
used to prepare splked samples. The spiked samples include distilled
water and natural sample matrices which are spiked with the concentrated
solutions. The results of the recovery data are documented and maintained
by the laboratory quality assurance officer.

The laboratory participates in the EPA, International Joint
Commission, and other performance evaluation programs which offer forms
of audit for the agency's quality assurance program. All results are
maintained in the laboratory and utilized in the validation of the
laboratory results. :

-108-
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ALKALINITY, TOTAL

(EPA Method, 1983)
ISBH Code No. Alk-B-1-88
STORET No. 00410
Approved for NPDES

Scope and Application

1.1 This method is applicable to drinking waters and surface
waters, domestic and industrial wastes, and saline waters.

1.2 The method is suitable for all concentration ranges of
alkalinity; however, appropriate aliquots should be used

to avoid a titration volume greater than 50 ml.

Summary of Method

2.1 An unaltered sample is titrated to an electrometrically
determined end peint of pH 4.5. The sample must not be
filtered, diluted, concentrated, or altered in any way.

Sample Handling and Preservation

3.1 The sample should be refrigerated to 4° C and run as soon
as possible. -

3.2 Do not open the sample before analysis. The maximum
holding time (per Methods Manual, EPA Vol. 49, No. 209,
October 1984) 1s 14 days.

Comments
4.1 Substances such as weak organic and inorganic acids
*  present in large amounts, may cause interference in the
electrometric pH measurements.

4.2 For samples having high concentrations of mineral acids,
such as mine wastes and associated receiving waters,
titrate to an electrometric endpoint of pH 3.9, using the
procedure in Annual Book of ASTM Standards, Part 31,
Water, p. 129, D 1067, Method D, 1976.

4.3 01l and grease, by coating the pH electrode, may interfere,
causing sluggish response.

Apparatus

5.1 pH meter.

5.2 pH electrodes.

5.3 Magnetic stirrer, pipets, flasks, and other standard

laboratory equipment.

5.4 Buret, Pyrex, 25 ml.



M-2
6. Reagents
6.1 Standard sulfuric acid, 0.02 N.
6.2 Standard sulfuric acid, 0.1 N.
7. Procedure
7.1 Sample size and titrant
7.1.1 Use 50 ml sample or some convenient aliquot to

obtain 50 ml of titrant or less.

7.1.2 For alkalinity of 1000 mg CaCO3/l, use 0.02 N
ticrant (6.1)

7.1.3  For alkalinity of 1000 mg Caco3/1, use 0.10 N
titrant (6.2)

7.2 Potentiometric titration

7.2.1 Place sample in a 150 ml beaker by pipetting
with pipet tip near the bottom of the beaker.

7.2.2 Measure pH of sample.

7.2.3 Add standard acid (6.1 or 6.2), being careful
to stir thoroughly but gently to allow needle
to obtain equilibrium.

7.2.4 Titrate to pH 4.5 and record volume.

8. Calculations

8.1 Alkalinity, as mg/l CaC03/1 = A x N x 50,000
ml of sample

Where: A = ml standard acid.
B = normality of standard acid.

9. Quality Control

9.1 One of every 20 samples is run in duplicate for use as
precision data.

9.2 One of every 20 samples is spiked to evaluate the method
for accuracy audits.

9.3 Internal audits using USEPA ampules.

9.4 Interlaboratory studies sponsored by USEPA.



10.

M-2

References

10.1 Standard Methods for the Examination of Water and Wastewater,
16th Edition, p. 269, Method 403, 1975,

10.2 Annual Book of ASTM Standards, Part 31, Water, p. 129,
D 1067, Method E, 1976.

10.3 Methods for Chemical Analysis of Water and Wastes, EPA,
p. 310-1, 1983,
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ARSENIC

(Manual Digestion, Automated Hydride Generation)

ISBH Environmental Laboratory Division Procedure, 1987

ISBH Code No. As-A-3-87
Storet No. Total 01002
Dissolved 01000
Suspended 01001
Approved for NPDES and SDWA

1. Scope and Application

1.

1

The gaseous hydride method is applicable to most surface
and ground water and samples with a moderate amount of
suspended solids. Samples containing considerable
suspended or organic material and soil samples may be
analyzed directly by diluting them or they may be pre-
digested or leached prior to analysis.

2. Summary of Method

2.1

Samples are treated with persulfate and acid and auto-~
claved at 121 degrees C to oxidize any organic arsenic
compounds present. Hydrochloric acid is added to each
sample, and the samples are then analyzed using an
automated system. Sodium borohydride reagent converts
arsenic present to arsine (AsH,), which is separated from
the solution by the evolved hyarogen gas and aeration
with nitrogen. The generated arsine is swept into an
electrically heated silica tube in the light path of an
atomic absorption spectrophotometer, where it is broken
down to arsenic atoms and detected at the 193.7 nm
wavelength. The AA output is sent both to a chart
recorder and to an A/D converter in the HP Laboratory
Automation System sample loop. The working range of the
method is 0.2-24 ug/l.

3. Sample Handling and Preservation

3.1

Water samples are preserved at the time of collection by
the addition of 5 ml. of conc. nitric acid per liter.
Samples are usually collected in plastic bottles but they
may be collected in glass jars. Thicker samples (sludges,
soill, or sediments) and highly caustic samples require no
preservative.

4., Interferences

4,

1

Organic forms of arsenic are converted to inorganic As by
acid-persulfate treatment and autoclaving. Other digestion
methods such as heating with HNO /H SO, are not effective
in breaking down methylated As compounés (ref. 10.11).

The persulfate-autoclave digestion method will tolerate

at least 80 mg/l TOC levels and give complete digestion

of cacodylic acid (dimethylarsinic acid) using approximately
0.2 g of potassium persulfate for a 30 ml. sample. At
higher TOC levels, cacodylic acid is not completely
digested, but some other less stable organo-arsenic
compounds are still effectively decomposed.
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At the hydrochloric acid and sodium borohydride concen-
trations used in the automated hydride generation procedure,
As(III) is 20-30 percent more sensitive than As(V).

However, after the persulfate-autoclave digestion, all As

is converted to As(V) in both standard and sample solutions
and so the arsine generation occurs from a single ionic
species.

Some matrix components at high concentrations may cause
partial or even total suppression of arsine. Possible
interferences include noble and transition metals (notably
Cu and Ni), hydride forming elements such as Se, etc.,

and certain nitrogen oxide compounds. If such inter-
ferences are suspected for a particular sample, the

sample can be checked for suppression by running an
aliquot of the sample with an As. spike added. If signifi-
cant suppression is found, the sample can be run by the
method of standard additionms.

Varian AA-375 double-beam Atomic Absorption
Spectrophotometer with simultaneous D2 background
correction.

Westinghouse Model 185E Electrodeless Discharge Lamp
Power Supply.

Varian A-25 strip chart recorder or other suitable
recorder.

Hewlett-Packard A/D converter in the loop cable of an
HP3357 Laboratory Automation System (LAS).

The hydride generation apparatus consists of a Technicon
sampler, two Technicon proportioning pumps, a gas separator,
water trap, and associated tubing. (See Figure 1).

5.5.1 Technicon Autoanalyzer Sampler II with 50-1/2 cam
(50 samples per hour, sample 24 sec. and wash
48 sec.) and glass sampling probe.

5.5.2 Two Technicon Autoanalyzer Proportioning
Pumps I (one for pumping reagents, the other
for removal of waste liquid and pumping air

into the gas stream to enhance arsenic sensitivity).

5.5.3 A gas separator fabricated from a 20 mm.
diameter funnel with fritted disc, which was
cut off 6.5 cm. above the fritted disc and
fitted with a No. 4 rubber stopper with three
holes drilled for 4 mm o.d. glass tubing. The
stopper was cut off 1.8 cm. from the wide end.
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A ]l ml. Kimax beaker is placed in the funnel.
(See Figure 2).

5.5.4 A glass water trap. (See Figure 2).

5.5.5 Tygon tubing and Pyrex glass fittings and coils
of various sizes.

5.6 The silica tube furnace (Figure 3) is an 18 cm. long tube
(10 mm. {.d4.) with three 6 cm. long sidearms (5 mm. i.d.)
on one side and two 3 cm. long sidearms (5 mm. i.d.) on
the opposite side. The generated arsine enters the
silica tube via the central tube, while an auxillary flow
of nitrogen passes through the two transverse tubes on
the ends to prevent ignition of liberated hydrogen in the
light path and to prevent possible problems with room air
currents. The tube is wrapped with 26 gauge asbestos
insulated chromel A resistance wire and insulated with
fiberglass cloth.

5.7 Superior Electric Company powerstat.

5.8 Two needle valve flow meters for nitrogen gas control.

6. Reagents

6.1 Potassium persulfate, ACS reagent, crystal.
6.2 11 N sulfuric acid.
6.3 Conc. hydrochloric acid. It is prudent to acquire

sufficient conc. HCl of a single lot number for both
addition to samples and for acid wash solution. Different
lots of HCl may contain different background levels of

As.
6.4 4 N hydrochloric acid.
6.5 0.9 percent sodium borohydride in 0.5 percent sodium

hydroxide solution.

6.6 Stock arsenic solution, 1000 mg/l, Fisher Certified
Atomic Absorption Standard Reference Solution, or prepared
according to Standard Methods for the Examination of
Water and Wastewater, l5th Edition, 307B. 3g., p. l75.

6.7 Intermediate arsenic solution, 2000 ug/l. Dilute ! ml.
of the As stock solution to 500 ml.

6.8 Working standards: Pipette 2, 3, 2, 3, and 5 ml. of the
intermediate As solution into 500, 500, 250, 250, and
250 ml. volumetric flasks respectively to give concentrations
of 8, 12, 16, 24, and 40 ug/l As. (All working standards
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are preserved with 0.5 percent conc. HNO,.) After
diluting to volume and thoroughly shaking, pipette 0, 5,
10, and 10 ml of the 40 ug/l As solution into 250, 200,
200, and 100 ml. volumetric flasks respectively to give
0, 1, 2, and 4 ug/l As working standards.

Aliquots of samples are poured or pipetted into 25 x 200 mm.
Pyrex (or Kimax) culture tubes to a 30 ml. mark. If a
sample is predigested using method 4.1.3 of the EPA

Manual or method 3050 of SW846, an aliquot of the digestate
is pipetted into a culture tube and diluted to the mark.
Tubes containing the standards and QC solution are also
prepared. Usually three tubes are poured for the 4, 8,

12, 16, and 24 ug/l and QC solution, two tubes each for

the 1 and 2 ug/l As solutions, and seven tubes for the 0
standard.

To the 30 ml. aliquots of samples and standards in the
culture tubes are added 0.5 ml. of 11 N sulfuric acid and
a scoop (0.2 g) of potassium persulfate. The tubes are
tightly closed with Teflon-lined screw caps and shaken
and are autoclaved at 121 degrees C for twenty minutes.

15 ml. of conc. hydrochloric acid is added to each tube
and mixed.

Turn on the AA instrument, making sure that the instrument
is in single~beam with gain turned down and all lamps

off. Allow two minutes warmup before turning on a lamp.
With the As EDL lamp installed in quadrant 3, turn on the
EDL power supply and allow it to warm up two or three
minutes.

Turn the lamp 3 control to a setting of 6, while noting a
movement of the EDL wattmeter when passing from a setting
of 4 to 5. Now promptly turn up the EDL power knob,
while watching the wattmeter. The knob should be turned
up in stages to avoid overshooting the recommended
wattage for the As lamp (8 to 9 watts). Especially
during the first five minutes, the power knob will have
to be turned back slightly as the EDL lamp warms up to
maintain the correct wattage.

Turn up the gain and dial the As wavelength, 193.7 nom.
Final adjustments (focussing of lamp, adjustment of
wavelength, and installation of the tube furnace in the
light path) will be done after the lamp has warmed up for
twenty to thirty minutes.

Plug the cord with alligator clips into the powerstat
(powerstat off!), and tape the cord where the wires
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separate to the side of the AA unit so the alligator
clips can later be attached conveniently to the tube
furnace leads.

Move the table supporting the hydride generation apparatus
to the front of the bench with the AA unit. Connect the
power cords for the pumps and sampler to the outlet on

the bench.

Attach the tubing from the CRA gas controller to the
bottom of the separator, and attach the tubing from the
small Wilkerson regulator to the Dwyer flowmeter for
flushing the ends of the tube furnace with inert gas.

Dip the takeup tubes for the wash solution and the NaBH
reagent into a beaker of distilled water. Stretch the
pump tubing into place, lock down the chain drive, and
start the two pumps. Open the nitrogen cylinder, adjust
the regulator pressure to 20 psi, and turn on a low flow
of N, with the CRA controller to prevent water from
seeping through the fritted disc of the separator. The
waste pump speed must be adjusted to remove all water
pumped into the separator but take a minimum amount of
gas.

Prepare the 0.9 percent NaBH, solution while waiting for

the EDL lamp to warm up. Recipe: Into a ! liter volumetric

flask, add 10 ml. 50 percent NaOH solution into several
hundred mls. of distilled water. Add 30 pellets (10/32")
of NaBH,, and wash down the neck of the flask with
distilled water. Leave space in the flask for easy
shaking of the mixture, and allow the NaBH, to dissolve,
being careful of possible gas buildup. After dissolution
is complete, add distilled water to the mark and shake.
For 500 ml. or 2 liters of the reagent, halve or double
the recipe respectively.

After the EDL lamp has warmed up twenty minutes or so,
turn on the recorder and adjust for a 100 percent reading
with the wavelength optimized. Install the tube furnace,
which is tied on an old air-acetylene burner by thick
copper wire. Lower the burner, rotate, and move in and
out to obtain maximum light throughput. Connect tubing
from the center tube of the tube furnace to the water
trap and tape it to the side of the AA unit above the
cord from the powerstat. Connect tubing from the two
sidearms to the Dwyer flowmeter and secure it with tape
to the small shelf in front of the AA unit.

Adjustment of the tube furnace for maximum light throughput
is a very delicate operation and considerable patience

and skill is required. Sometimes movement of the tubing
leading to the two sidearms under the tape is helpful in
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making the adjustment. The alligator clips are supported
by heavy strings taped at one end to the flame shield of
the AA unit. The clips are supported in a position
approximately suitable for attachment to the tube furnace
leads. When the alligator clips are attached, care must
be taken that a good electrical contact is made. Otherwise
a hot spot might develop at the alligator clip-resistance
wire interface by sparking and burn the wire in two. The
lamp focussing knobs and wavelength dial are used to make
the final adjustments. Hopefully the light throughput
will be 80 percent or better of what it was before
installation of the furnace.

The instrument is changed to double-beam and the background
corrector (position A) is turned one.

The water trap is attached to its rubber stopper and
clamped in place and leaned against the side of the

4 liter beaker. Usually 50 percent conc. HZSO is used

in the water trap. This solution is poured inéo the open
end of the water trap until overflowing, and the tilt of
the trap is adjusted by moving the 4 liter beaker until
the gas enters the water trap just above the acid solution
without bubbling.

The powerstat is turned on and the voltage is adjusted to
a setting of 65. The tube furnace will develop an orange
glow in about five minutes.

Move the wash solution takeup tube from the distilled
water beaker to the 4 N HCl wash solution. After two or
three minutes, move the NaBH, takeup tube to a reagent
bottle containing 0.9 percent NaBH, solution. When the
4 N HCl and NaBH, meet in the manifold, much H, gas is
evolved and the reagent pump must be shut off for a few
seconds to avoid overflowing the separator. The speed of
the waste pump can be temporarily turned up. After gas
has taken its place in the 40 ft. time-delay coil, the
reagent pump may be left on, and the waste pump turned
back to normal speed.

If the Beckman pH recorder is used, the 700 mv span is
normally used. Since the signal is sent to the A/D
converter, it is important that the voltage is positive.
This can be checked with a multimeter to be sure.

The autosampler is turned on. Several high standards are
poured and placed in the autosampler. (Usually three

tubes containing 24, 16, and 12 ug/l As are poured and _
treated with 15 ml. comc. HCl for preliminary adjustments.)
The CRA flow controller is adjusted to an optimum N, flow
(200-300 ml/min) for good sensitivity and efficient
cleanout between samples.
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When conditions are satisfactory and the sensitivity has
almost stabilized, the working As standards are arranged
in the autosampler from highest to lowest and sampling is
begun. The following standards are normally rum: 24,
16, 12, 8, 4, 2, 1, and 0 ug/l.

When ready to begin acquisition of data with the LAS
system, wait until the recorder pen is on the baseline
between peaks and push the A/D start/stop button. The
A/D status light will begin flashing at the rate of once
per second. When the next peak appears on the recorder,
label it and mark it as the first peak acquired by the
LAS system. Repour the standards and run the first
standard set.

Continue with the analytical run in a normal manner with
the following special considerations:

A. The autosampler must not be stopped, and the cam
should never be pulled ahead by hand. This could
cause peak windows to be out of phase with each
other in the data reduction.

B. Run 0 standards on a regular basis to establish
baseline points. Rerun low samples that immediately
follow very high peaks.

C. Run full standard sets on a regular basis, especially
if sensitivity changes are suspected. If a large
dropoff in sensitivity occurs due to interference in
a particular sample, the standards may need to be
repeated two or three times in a row until the
sensitivity approaches its former level.

D. Run an intermediate level standard and a O standard
after approximately every fifth sample to check the
sensitivity and to detect possible carry over
interference.

Besides labelling the samples and standards on the
recorder chart as to their identity, the samples must
also be.counted, and this count will be defined as the
"reference number.” Starting with the first peak that
was marked as instructed in 7.21, count the peaks and
label with their reference numbers all 0 standards and
the first peak of each standard set. The reference
number of the last peak in the run is the total number of
samples plus standards in the run.

When all samples have been run, complete the run with a
full standard set and QC sample. Run 0 standards until
the baseline is established, then press the A/D converter
start/stop button once. The status light will go out
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after about one second and stay out while data is being
processed. (Care must be taken that the start/stop
button is not accidentally depressed while the A/D
converter is on. This would cause loss of the raw data
stored in file *RAW04.)

7.25 Remove the reagent takeup tubes from the NaBH, and HCl
reagents and place them in a beaker of distilled water.
Turn the powerstat off.

7.26 Turn the background corrector and recorder off. Turm the
gain control switch to single beam. Turn the power
control on the EDL power supply fully counterclockwise
and immediately switch the hollow cathode knob for
quadrant 3 to setting 0. Turn power to the EDL power
supply and to the AA unit off.

7.27 Carefully loosen the clamp and disconnect the water trap
from the rubber stopper. The trap is inverted to allow
the acid solution to flow into the large beaker. Rinse
the trap thoroughly with distilled water, wipe with a
paper towel, and place in a drawer. The tubes extending
through the rubber stopper are rinsed externally with
distilled water, and the rubber stopper is remounted in
the clamp used to support the water trap,

7.28 After several minutes of pumping rinse water through the
reaction manifold, the rubber stopper is carefully
removed from the separator. The reagent pump is left on
for several minutes, and the rinse water is allowed to
fall into the large beaker used for support of the water
trap. The tubes extending through the stopper are rinsed
with distilled water using a squeeze bottle, and the
waste pump 1is turned off. Meanwhile the 1 ml. beaker is
carefully removed from the separator, rinsed with distilled
water, and placed in the drawer with the water trap. The
separator is thoroughly rinsed by spraying inside with
distilled water, and then it is supported in inverted
position by its clamp while nitrogen gas is allowed to°
continue flowing for several minutes. (The separator
must be disassembled in this manner after each use, and
water must not be allowed to sit in contact with the
fritted disc. This can cause loss of porosity of the
fritted disc.)

7.29 After several minutes the reagent pump is turned off.
For both pumps, the roller head is unlatched and placed
in its upright position, and the reagent line block is
disconnected to loosen the reagent lines. The nitrogen
supply is shut off at the tank.
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8. Data Reduction

8.1 In case of computer failure, the peaks obtained on the
recorder may be measured manually and used for
quantitation of the samples. A calibration curve or
curves are constructed from the standards peak height
data taking into account changes in sensitivity during
the run. The calibration points are fitted by the second
order least squares method forced through the origin, and
sample concentrations are calculated from peak heights
using the calculated coefficients of the quadratic
equation.

8.2 For data reduction using the HP3357 LAS system, a FORTRAN
program called HYDIV, a transfer file called TES2l, and a
BASIC program called HYDFIN are used. The running of
program HYDIV should be done on the HP 2623A Graphics
Terminal. Transfer file TES21 can be run on any video
terminal connected to the HP3357 system. It is preferable
to run program HYDFIN on a video terminal to check the
results and see if the proper baseline points have been
chosen, but the final hard copy run of HYDFIN can be
carried out on the TI Model 733 teletype terminal.

8.3 To run program HYDIV, log on to the HP 2623A terminal
according to the procedure specified by the system
manager. In RTE mode immediately after the colon cursor,
type HYDIV. Program HYDIV requests the name of the file
to be analyzed. For the default file associated with A/D
channel 4, type *RAWO4. Program HYDIVgearches for peaks
using the derivative of the analytical data and lists the
slice numbers of peaks found. After the data for the
entire run has been searched, the slice numbers of the
peaks found are fitted by linear regression versus sample
numbers. The slope should be approximately 144 or twice
the sampling rate of 72 seconds since a reading is
acquired every !/2 second. The Y-intercept corresponds
to the theoretical slice number of sample number O.

Using the coefficients of the regression equation, a map
file is calculated giving the slice number of all peaks
in the runm.

8.4 Program HYDIV then gives the user the option of going to
the graphics mode to check the integration limits for
suitability to the particular data. After display of the
first 13 peaks of the run, the user may use the soft keys
to change the integration limits. The next screen may be
viewed, or advancement to a later stage in the run may be
expedited. When the user is satisfied with the integration
width chosen, he exits the graphics mode. Program HYDIV
automatically integrates the analytical data using the
chosen integration limits and the peak positions from the
map file. The peak areas are stored in file HARRAY.
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The data in file HARRAY wmust be converted from type 4 to
type 69 in order for it to be accessible by BASIC program
HYDFIN. To carry out this conversion, simply type TR,
TES21, HARRAY after the colon cursor. During the
conversion process, the user needs only to obey the
prompt: RUN HY69::21, then type BYE. The data from file
HARRAY will then be in file HYD69 as type 69 data.

To enter BASIC mode from RTE, type BSC57. Type RUN
HYDFIN. This loads program HYDFIN into the BASIC program
work area of the computer and begins running it. To the
prompt "Analysis of ?", type AS. To the prompt "Enter
the raw file name?", type the raw file name which will in
most cases be the default file *RAWO4.

To abort a BASIC program at a prompt, type Q with the
CONTROL key held down and then hit RETURN. To abort
while a program is processing, hit a key to get into
break mode. Type BR. This places the computer in BASIC
break mode. Now type ABORT to get back into BASIC.

After the computer prints several lines of header information,
the -~-ompt "List calculated peaks?" appears. Usually it

ig =-.-t to respond yes for the final hard copy to have
com-_:=te documentation of integrated peaks obtained in

the run.

The next prompt requests the peak number of the first
peak in 3 peak sets for carry over calculation. Enter
the @gmbers listed on the sheet of paper that were taken
from the recorder tracing of the run. The computer will
calculate the percent carry over for each set entered.
Enter 0 :- the last number. Now the computer gives the
user the “artunity to enter the estimated percent carry
over. Thi. an be the same as the average percent carry
over, which :ne computer just calculated, or it can be
another figure that the user selects. (Usually the
figure is between 0.5 and 2. The effect of carry over is
minimal for most samples, but it can be significant where
a sample at relatively high analyte level just precedes a
sample of very low concentration.)

The next prompt requests the reference number of a peak
after which an abrupt baseline shift occurred. The most
common cause of such a shift is turning off or on the
background corrector. This feature is used to cause
extrapolation of baseline to the baseline shift point and
not attempt to establish the baseline as the direct line
between adjacent baseline points on each side of the
abrupt shift.

The next prompt requests the reference number of peaks
that may be considered as baseline. The choice of

~10-
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baseline points is up to the discretion of the operator
who views the recorder tracing. If a very high standard
or sample just precedes a zero standard, that zero
standard may possibly not be a good choice for a baseline
point because of carry over. The computer establishes

its baseline by calculating the straight line between
adjacent baseline points. The carry over correction is
performed prior to the computation of baseline and the
subtracticn of all the integrated area below the baseline.

The next prompt gives the option to have the calculated
peaks listed. (Usually this listing of the peaks is
omitted in the final hard copy.)

The computer is now ready to calculate the standard
curves for the individual standard sets of the run.
After the prompt, enter the reference number of the first
standard in a standard set. (The standard concentrations
of the standard set must correspond to the values given
in 7.20 above and be in the same order.) The next prompt
gives the option of dropping ome of the standards and its
associated area from the computation if, for some reason,
it was of incorrect concentration or otherwise not of
appropriate response. If this option is not desired,
enter 99. The computer now uses the method of second
order least squares and second order least squares
through the origin to calculate the coefficients of the
quadratic model equations of the standard curves. The
coefficients are printed along with the standard error of
estimate for each of the curve fits. Usually the standard
erfar of eTEimate for As data will be in the range from

t When higher values of the standard error
of estimate are noted, the peak heights of the samples on
the recorder should be checked to see if one of the
standards is out of line.

After computation of the calibration coefficients for the
standard sets, enter 0 at the prompt, and the computer
will begin printing out the sample results. The concen-
trations of the individual standards in the standard sets
are printed by the computer. For all other standards and
samples, a space is left for the operator to enter the
appropriate sample designation. Although results are
given for two separate types of computation, the results
will usually be very similar, and the results for the
calibration by second order least squares forced through
the origin will normally be reported. On the CRT terminal,
hit a key periodically to stop scrolling of the data and
check the results to see if they look appropriate Hit
the RETURN key to continue scrolling.

After viewing the data on a CRT terminal, move to a

teletype terminal, log on, and repeat the calculations to
get a hard copy. At present, the results are transferred

-~11=-
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by hand to bench sheets for preparation of reports and
designation of reported values.

Precision and Accuracy

9.1 A Quality Control sample i1s prepared with each As run and
determined at least once for every 20 samples.

9.2 Duplicate samples are run at the rate of at least one for
every 20 samples.

9.3 If possible interferences are suspected for certain
samples, spiked samples are prepared to check for suppression.

9.4 The method of standard additions is used to quantitate
samples for which the degree of suppression is significant.

9.5 EPA Quality Control Samples (SRM) and various performance
evaluation samples are determined periodically.
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ATTACEENT .

5-28-30
DGR, RAS

Recovery Study: Arsenic (III) and Organic Arsenic

Distilled water, well water (obtained at DGR's home on 4-9-80), and
river water (obtained from the White River at the Indianapolis Water Company
on 4-15-80) wefe spiked with arsenic (III), cacodylic acid, and p-arsanilic
acid at approximately the 4 ug/l level. The stock solutions of cacodylic acid
and p-arsanilic acid were diluted and analyzed with respect to arsenic (III)
oxide standards by direct flame AA using a nitrous oxide/acetylene flame.

The cacodylic acid was calculated to be 3.85 ug/l and the p-arsanilic acid
was 3.91 ug/l in the spiked solutions. All the spiked and unspiked samples
were acidified with conc. nitric acid to give 0.5%Z acid solution.

Routine analytical tests were performed on the well water and river
water used, and the results are given in ATTACHMENT C.

Seven aliquots from each of the twelve solutions prepared were poured
and carried through the digestion and analysis procedure. The results are
given on the following pages.

An aliquot of each of the twelve samples was treated with the
appropriate quantity of hydrochloric acid and analyzed directly by the automated

procedure without digestion. The results are given below:

Sample ug/l AS % Recovery
D -- Distilled water, as received : <0.1 —_—
D3 - Distilled water plus 4.0 ug/l As(III) 3.7 92.5%
DC - Distilled water plus 3.85 ug/l org. As (cacodylic acid) 0.4 10.4%
DP - Distilled water plus 3.91 ug/l org. As (p-arsanilic acid) 0.3 7.8%
W -— Well water, as received , 4.6 _—
W3 - Well water plus 4.0 ug/l As(III) 8.3 92.5%
WC - Well water plus 3.85 ug/l org. As (cacodylic acid) 5.0 10.4%
WP - Well water plus 3.91 ug/l org. As (p-arsanilic acid) 5.0 10.2%
R =-- River water, as received 0.8 —
R3 - River water plus 4.0 ug/l As(III) 4.6 95.0%
RC - River water plus 3.85 ug/l org. As (cacodylic acid) 1.3 13.0%
RP - River water plus 3.91 ug/l org. As (p-arsanilic acid) 1.3 12.8%
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ATTACHEAZNT &

FRECISICN & ACCURACY DATA

ISBH Code llo.
Storet No. d

Cetermination: ARSENTC

Sample Source: Distilled Water

Chemist: DGR, RAS

Date: 5/28/80

Sample.
Runs D D3
As Rec'd. 4.0 ug/l Added
1 <0.l k.0
2 <o0.1 1.0
3 <0.1 L.0
4 <0.1 4.0
5 <0.1 1.0
5 <0.1 k.0
7 <0.1 3.9
Mean: <n.1 3.99
s: -~ | * 0.04
C.V.: —_— 0.9 %
¢ Recovery: 99.8 %
Relative Error: . 0.2 %

Remarks :

METHCD: Preliminary digestion by persulfate-autoclave procedure. Addition
of hycrochloric acid and automated arsine gereration using sodium
borohydricde reagent. Detection by AA using an electrically heated
tube furnace and data output by recorder.

Reference: ISSH Water & Sewage Laboratory [ivision Procedure, 1980



M=17A-3
ATTACEN

PRECISION & ACCURACY DATA

IS2H Coce Mo,

Storet No.
Cetermination: ARSENIC
Salee Source: DiStllled wWater
Chemist: LCSR, RAS
Date: 5/2%/80
Sample -
Runs De ) DP
3.85 ug/l Added 3.91 uz/1 Added
1 3.9 3.9
2 3.7 4.0
3 3.7 k.0
L 3.7 L.0
5 2.8 4.0
5 3.9 3.9
7 3.8 3.9
Mean: 2.79 3.96
s: :0.09 * 0,05
- CV.: 2.k g 1.L %
4 Recovery: 98.h % 101.2 ¢
Relative Error: 1.6 % 1.2 ¢
Remarks :

ibid.

ry

Stem
N
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ATTACALZNT 4

PRECISICN & ACCURACY DATA

ISBH Code YNo.

Storet No.
Determination: ARSENIC
Sample Source: _ Well Water
Chemist: D3R, RAS
Date: 5/28/80
Sample,
Runs W w3
As Rec'd. h.0 ug/l Added
P — —_
1 .0 8.9
2 5.0 9.3
3 5.1 9.2
L b9 8.5
S 5.0 8.9
K 5.0 8.9
7 5.0 9.0
Mean: 5,00 8.9
s: f0.06 % 0.26
C.V,.: 1.2 % 209 %
% Recovery: 99.0 ¢
Relative Error: 1.0 %
femarks:

ibid.

|



PRECISION & ACCURACY DaTA

M=-174-3

§ P~ -

ATTACHNZIT A

ISBH Code
Storet No.
Cetermination: ARSENIC
Sample Source: Well Yater
Chemist: C3R. R4S
Date: 5/28/80
Sample
Runs WeC WP
3.85 ug/l Added 3,91 ug/l Added
1 } 8.8 8.8
2 9.1 8.8
3 8.9 9.0
L 8.9 8.8
5 8.8 9.0
5 9.9 9.9
7 8.6 8.8
Mean: 8,87 8.89
s: £ 0,16 ro.11
) CoV.: 108 % 102 %

4 Recovery: 100.5 %

Relative Error: 0.5 &

Remarks:
ibid,

99.5 %
0.5 %

v
:QO .

————————
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ATTACHMENT 4

FRECISION & ACCURACY DATA

ISBH Code do.

——————————

Storet No.
Determination: ARSENIC
Sample Scurce: 'hite River Water
Chemist: D3R, 84S
Date: 5/28/80
Sampie :
Runs R R3
As Rec'd. 4.0 ugz/l Added
————— = 4——_——————____-_—____7-———
1 | 1.2 5.
2 1.3 5.3
" 1.3 5.9
h 1'3 Soh
S 1‘3 502
o 1.3 4.9
7 1'3 501
Mean: 1.30 5,26
s: - T 0.22
CQ‘JQ: -—ar '9 z
4 Recovery: 99.0 %
Relative Zrror: 1.0 &
Remarks:
ibid.
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ATTACTM

FRLAVISS YSUW B %

PRECISION & ACCURACY DATA

IS8H Coce No.

Storet No.
Determination: ARSZNIC
Sample Source: _White River ‘Jater
Cthemist: D3R, RAS
Date: 5/28/80
Sample
Runs RC RP
3.85 ug/l Added 3.91 w/1 Added
1 4.8 5.0
2 ka5 5.1
3 4.9 5.0
b L.9 S.1
S 5.0 5.2
5 k.9 5.1
7 5'0 Stl
Mean: L.86 .09
S: : 0017 : 0107
i C.V.: 3.5 % 1.0 %
4 Recovery: 92.5 ¢ 96.9 %
Relative Error: 7.5 % 3.1 %
Aemarks :

ibid.
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ATTACHMENT

Recovery Study: EPA Quality Control Samples (SRM). For the results of routine

analytical tests performed on the river water used in this

study, see ATTACHMENT C. -
Arsenic Found % Recovery
As Spike In Distilled In River In Distilled In River
Sample Value (ug/l) Water (ug/l) Water ug/l) Water Water
1 26. 24.5 24.4 94.2% 88.8%
2 109. 101. 105. 92.7% 95.1%
3 154, 144, 143, 93.5% 92.07%
Distilled < 0.1
River 1.3
ATTACHMENT C

Analytical data for the well water obtained at DGR's home on 4-9~80 and the river
water obtained from the White River at the Indianapolis Water Co. on 4-15-80 are
given below. The well water was used in the study described in paragraph 9.1, and

the river water was used in the studies described in paragraphs 9.1 and 9.2.

Well Water River Water

(mg/1) (mg/1)
pH 7.3 7.75
Sp. Cond. (umhos/cm) -— 536.
Tocal Solids -— 400.
Total Dissolved Solids 320. 350.
Suspended Solids -— 44,
Hardness as CaCO3 280. 262.
Calcium 67. 72.
Magnesium 27. 20.
Sodium 40. 12.
Potassium 1.8 2.5
MO Alk. as CaCO3 376. 184,
Chloride 7. 27.
Sulfate <5 46.
Phosphate 0.3 —-—
Fluoride 0.8 - 0.22
Nitrate <0.1 5.0
Barium 0.22 -
Iron 1.58 0.49
Manganese 0.03 0.04
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ATTACHNZNT S
CHPARISCN OF AUTCHATED AND MALUAL
CZTERMINATION OF ARSENIC (All results in ugz/l1)
Automated Hamual
Lab Yo. Source or Samplz Type Dil'n.| Hydride Hydride
_C—eneration Seneraticn
3loomfield Water Dept. !
€0355 (Tubular “ells - Sand) 0.4 < 0.5
Waveland Water wWorks
€0368 (Tubular Wells - Limestone) 0.6 0.5
Co61S Scottsturg Water Cept. 0.1 < 0.5
(Impouncment ) * *
Lo1l2 Vermillion River - 0.8 0.8 0.8
D2121 Wildcat Creek - 69 0L < 0.5
DO122 Wildecat Creek - 63 1.1 0.9 _
L0126 Outfall, Jasper 1/100 610, 610.
00127 Stream, Jasper 1/100 190, 250.
" " " 1/20 197. 158., 197.
jo PR <
1 ’rinceten Sewage Treatment
Do1235 Plant - Raw 1.4 1.1, 0.8
] Princeton Sewaze Treatment
DO135% Plant - Final 0.9 0.7
DO137 Outfall, Princeton 1/20 2. < 10.
" " " 25/30 1.7 2.8
" " " 1/1 1.8 2.0
ro13s8 Outfall, Princeton 1.9 1.0
DO139 Outfall, Princeton 1.0 1.4
DOLLO Outfall, Princeton 0.9 1.1
DO1L8 Eagle Creek - 21 0.4 < 0.5
DOLL? Zagle Creek - 1 0.8 0.9
00239 Kankakee River - 65 25/30 1.6 1.7
" " " 1/1 1.6 1.6
DO2L3 | Lake Michigan - Whiting 1.1 0.5
00252 Burns Ditch - O 1.0 0.8, 0.5




T

CCHPARISGIN

QF AUTG:

JATED AND MANUAL
CITZRMINATION OF ARSENIC (All results in ug/l)

STl raTJ

ATTACHNZNT

Automated Yanual

Las Yo. Source or 3ampla Type Dil'n.| Hydride Hydride

| Generati?i}i Seneraticn ==:"
DC255 Xankakee River - 125 1.3 1.1
LC256 St. Joseph River - L6 0.9 0.9
D02<3 St. Joseph River - 78 1.0 1.0
£0260 Kankakee River - 65 1.7 1.1
DOL38 ?ggza;siezggﬁg 16.8 15.0, 16.8
oo | ghoen Serewrt L 20
| oo Jes
DokL2 ?lcgziinge::::;g' blowdown) 6.9 7.7, 6.0
sy | pren e e 0. 0.
C1560 i;jgsigt&vﬁ;::ze§°;§:ked wells) O.L =< 0.5
1827 ?;:f::;ﬁ State Hospital 5.3 6.4
i | s Suate Tk, ndersan 0. 0.
00515 Outfall, Avon 10,2 1.5, 10.7
L0529 Vermillion River - 0.8 1.5 l.b
DOSLL | Wildcat Creek - 69 1.0 1.2
DOSLS Wildcat Creek - 63 1.8 2.1
DOSL7 Wildcat Creek - 63 1.8 1.9
D553 Outfall, Sreensburg 0.1 < 0.5
DOS5L Kankakee River - 65 2.3 2.7
L0599 Lake ichigan - Whiting 0.8 Q.6
D0O6Q0 Indiana Hartor Canal - O 1.5 1.5
£0629 3urns Ditch - O 1.5 1.9, 2.0
D023 Trail Creek - 0.3 0.8 1.0 \r/
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P R R T Ty

CCHPIRISCH OF AUTCUATED AND HAIUAL
DETZRMINATION OF ARSEWIC (All results in ug/l)
Automated YManual
Lab Yo. Source or Sampla Type Dil'n. fydride. Hydride
| Seneration Seneraticn

DoS2k | Lake Michigan - iichizan City 1.0 1.5
DC626 Kaﬁkakee River - 125 6.l 8.3
DC631 St. Joseph River - L6 1.1 1.4
D633 St. Jcsepn River - 78 1.6 1.6
DCé3S St. Joseph River - 78 0.9 1.1
DCSLL Well, Warsaw , L.2 L.7
DoSL2 Well, Warsaw 1.7 1.8
T e U BT D

" n n " 1/3 1.9 3.8

" " " " 25/30 2.0 2.9
2070 | st Srseon River) 0.3 o1
C2071 ?%;ii;ﬁf ¥2;22t522?§ Wabash R}) 0.2 < 0.5
coarz | gorpetier Jater,Dept. 0.1, <0.1 < 0.5
C2073 | feils lizessons & Habash R.) 0.4 0.5

T1 :

2915 | Uiravel packed weils) 3.2 2.7

. - o
c1e2 | T :;:’lfl‘“’(’si:;f:)‘ ark, 0.1 1.1
Q2183 | e edaryville (ield) - 18
| i fe e
e | G S e | o | <o
235 | e rane. & Mabular relts) 0.l <05
calas ?ﬁgiiaza::i.lgo: limestone) ' 0.2 = 0.5
ceigy_| foosier Tater G-, eomata ou 0.5
e | Torristom daer gt L L3




CCHPARIZCH OF AUTONMATED AND MANUAL

-
CZTZRMINATION

ou
CF ARSENIC (A1l results

IV Sl O A« S |
-y AT ey
ATTACSZNT

e

in uz/1)
Automateag Manual
Lab Yo, Source or Sampla Type Dil'n.| Hydride Hydriz
I S m‘deﬂeﬂon Generaticn
coL52 g:ﬂn;‘tr{;glit);ate Fish Hatchery, 1.5, 1.5 0.9, 2.0
| s G Fnt i o | <o
| I Lo iz S ¥
@5 | i femeres s
Colg7 | (ATIEIoN Hater Co. 0.3 < 0.5
2198 ?ﬁ:iing%;c;n water Co. 0.1 < 0.5
oo | Jeped S i | <o | <os
40031 S;et::fogg.s.z:;gzs LCemineralizdd < 0.1 < 0.5
40032 ;3:i::t:h;§:::h5'hamacy Distillq4d < 0.1 40.5
DCESI Eagle Creek - 1 1.1 1.0
DC660 Eagle Creek - 21 l.L l.L
00721 ;..':aa::l;fxggicmgnt Farm, ) 1.9 1L
porez | Nell, Soodnight Farm, 0.3 < 0.5
DO731 Well, Seymcur 6.1 6.7
L0778 Lake, Midwest Steel, Portage 1.0 1.4
DO780 gut.fall, Midgwest Steel, 0.5 0.5
ortage

D003 Runoff, Ligonier 0.7 0.5
cogol Runoff, Ligonier 0.7 0.3
D0806 Runoff, Ligonier 0.9 < 0.5
DCgo7 Runoff, Ligonier 0.7 Q.7
DO%09 Eagle Creek - 21 0.7 < 0.5
00910 Eagle Creek -1 1.1 1.1
oy | B vt o x X
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i emat

CCHMPARISCH CF AUTCHATED ANT MANUAL
CITERMINATICH OF ARSENIC (All results in ug/l)
Automated ranual

Lao No. Source or Sampla Type Dil'n. Z_J:yd:ide. Hydrize

; B Z2neration Senaraticn
D0927 ggz::’cfigi;° ~nes, . 0.7 0.6
C2610 .Z;:ixi::)University, Lafayette 1.9 2,0, 2.1
cosny | e e e eeeer
costo | pametcebure vaier i 0. <o
C281l ‘g%gﬂlﬁtff:lipz.gravel) 0.1 < 0.5
c2812 Well, Elrod Resicdence 1.0 0.9
coms | poiesvile feier Uil 0.6 <35
comy | kool Taver Eeste 0.k

 Mitiad Watem O . wilh

A e R
vy | Iod Shies Y sore. <os
cym_| Sreeliits Sesaroir, <os
e | e Tt o | <o
3026 &gg:zzegtiiises Inc., Warsaw 0.5 < 0.5
ey | faier Tilities Lo, versan 05| <os
R
oy | et ey e e |05 | <os
C3ub3 ?ji\:kgglz:ti:lf:rfsrock) 0.7 <05
CILLL ?%:r{i?le Hatchery, Yontgomery 8.5 7.5
no730 Well, Seymour 1/k 29.5 37.
£0999 Qutfall, Grissom AF3, Paru 3.2 3.5, 3.4
D1320 Well, Grissom AFB, Peru 4.5 L.5
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ATTACEMZNT
CCHPARIZCH OF AUTOMATED AND MANUAL
DITERMINATION OF ARSENIC (All results in ug/l)
Automated Manual
Lab Yo. Source or Sample Type Dil'n.| Hydride Hydride
Generation Generaticn N’
D170 Well, Trissom Ar3, Peru 11.8 12.2
01292 Well, Grissom AF3, Peru 3.3 3.6
L1711 Vernillion River - 0.3 0.9 < 0.5
D1229 'Wildcat Creek - 69 0.9 0.7
D1230 Wildcat Creek - 53 L.l 3.8
D19255 Kankaxee River - 45 2.2 2.4
D1360 Laxe ifichizan - Whiting 0.9 1.0
Dloél Indiana Harvor Canal - O 1.9 1.2, 1.9
n1283 Burns Ditech - 0 1.3 0.8
Dlos_é Trail Creek - 003 1.0 1.3
01087 Lale Michizan - Michigaa City 0.9 0.9
£1089 Kankaikte River - 125 1.3 2.1
01109 St. Joseph River - L6 1.4 1.6
D11%2 St. Joseph River - 78 1.5 1.5
D110L St. Joseph River - 78 1.3 1.3
D12L7 Eagle Creek - 1 1.9 1.7
D1272 Eagle Creeic - 21 1.4 1.0
Bass Lake State 3each
3277 e (de11) ) 12.0 9.7, 13.8
Bass Lake Hatchery, Knox
£3278 (Well) ? 3.4 3.7
D1172 Outfall, Vincennes 1/10 k. 129.
21174 Creek, Vincennes 1/10 58. 61.
DOLLOL Sludge leachata, 1/30 < 3. < 15.
Hunéinshursz
" u 1/12 <1, < 5. N~
" " 25/30 < 0.1 < 0.5
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ATTACHHMENT 2

Methnod Comparison and Recovary Study: Selectad samples were spiked with

two levels of arsenic and analyzed by both the antomated and manual math-ds.
The arsenic found results are determined values uncorrected for dilution
factors, and the % recovery results are calculated by ths formula

(4s found in spiked samples)
(As spike) + (As found in unspiked samole)

X 100%

The sample source and concentration of possible interferences, where
availablz, are listed.

Automated Method Manual fethod

As As % As Z
’ Added found  Recovery found Recovery
Dilution  (uz/l1) (uz/1) (ug/1)
D0239 25/30 0.0 1.3 == 1.4 ———
(Xankakee River - 65, 5.33 6.9 10L. 6.4 95.
CCD l).l. mg/l, 10¢67 1.107 980 1303 llO.
Cu 0.02 mz/1)
Do137 25/30 0.0 1.4 ——— 2.3 ———
(Outfall, Princeton, 5.33 L.l 61. 7.2 SL.
COD 1300 mg/l, 10067 - 9&2 71.
Cu Ll. mg/1, Ni O.48 mg/l)
DOSSB 25/30 Q.0 0.1 -— < Oos -
(Outfall, Gresnsburg, 5.33 5.2 9%. 6.7 126.
Cu 0.36 mz/l -10.67 9.3 86. 13.1 123.
Ni 0.06 mg/1)
00630 1/10 000 002 indetnd < OQS hateind
(Qutfall, plating plant, 5.33 5.5 99. 5.5 103.
Cillsboro, Cu 0.50 mg/l, 10,67 10.6 98. 9.7 91.
Ni 52. mz/1)
1/3 0.0 0.6 —- 1.3 ———
5.33 9«5 93. 7.3 110.
10.67 10.4 92. 11.7 98.
25/30 0.0 107 - 2.«'.[ w——
5.33 5.3 83. 5.5 71.
10.67 10.3 83. 11.8 90.
DOLLOL 1/30 0.0 < 0.1 e < 0.5 —
(Sludge leachate, 5.33 5.0 9k. 5.3 109.
Huntingburg, Cu 182. =mg/1, 10.67 10.1 95. 11.2 105.
qi 28. mg/l) '
1/10 0.0 < 0.1l -—- < 0.5 -
5.33 3.2 60. L9 92.
10.67 7.2 67. 9.2 86.
25/30 0.0 < 0.1 ——— < 0,5 -
5.33 1.9 ¥b. 3.7 69.
10.67 3.2 30. 9.8 92.



1.

2.

3.

4,

BIOCHEMICAL OXYGEN DEMAND (BOD)
S Days, 20° C.

ISBH Code No. BOD-2-38
STORET No. 00310
Approved for NPDES

Scope and Application

1.1

1.2

The biochemical oxygen demand is used for determining the
relative oxygen requirements of municipal wastewater,
industrial wastes, and surface waters.

The limit of detection is 1l mg/l and the working range is
1 to 8 mg/l.

Summary of Method

2.1

The BOD test is an empirical biocassay-type procedure which
measures the dissolved oxygen consumed by microbial 1life
while asgimilating and oxidizing the organic matter present.
The standard test conditions include dark incubation at

20° C. for a five-day period. The reduction in dissolved
oxygen concentration during the incubation period yields

a measure of the biochemical oxygen demand.

Sample Handling and Preservation

3.1

3.2

3.3

Comments

4.1
4.2
4.3

4.4

4.5

A two-quart polyethylene bottle is‘an acceptable container.

All samples must be cooled to 4° C. until such time as the
dilutions are prepared for the BOD determination.

BOD dilutions should be prepared and incubation started
within 48 hours after the sample has been collected or the
compositing has been completed.

Samples should be warmed to 20° C. before analysis.
The pH of the sample should be between 6 and 8.
Residual chlorine should be removed before analysis.

Any sample with dissolved oxygen concentration of 9.0 mg/l
or more at 20° C. is considered supersaturated and must
be corrected before dilutions are made.

Some types of wastes (high in metals, cyanide, pesticide,

or herbicide wastes) may be toxic to the microorganisms

used to seed the sample dilutions. If toxicity is suspected,
it should be recorded on the laboratory bench sheet, and



the final report form for the sample. To obtain valid
BOD results on this type of waste, the seen material used
to prepare sample dilutions must be acclimated to the waste.

5. Apparatus

S.1 BOD incubator which will maintain a temperature of 20 + 1° C.
and also exclude light.

5.2 YSI Model 54 Oxygen Meter, or the equivafent, dissolved
oxygen prove and standard membrane kit.

5.3 Magnetic stirrer.

6. Reagents

6.1 Dissolved Oxygen Determination
6.1.1 Distilled water which is free of chlorine residual.

6.1.2 Manganese sulfate solution: Dissolve 364 g
mangamous sulfate monohydrate in 700 ml
distilled water. Dilute to one liter and
filter before use, This solution should not
give a color with starch when added to an
acidified solution of potassium iodide.

6.1.3 Alkali-iodide-azide-reagent: Add 600 g reagent
grade potassium iodide (KI), lObO ml of distilled
water, 2600 ml 50 percent NaOH and 40 g NaN.,.
Dilute to 4 liters with distilled water. Sgore
in a polyethylene bottle with a tight fitting
cap. (Warning! This reagent is extremely caustic
and may cause serious burns if splashed on skin
or eyes, Sodium azide will form explosive azides
with lead or copper plumbing and should be used
only with plastic or glass drains and pipes.)

6.1.4 Sulfuric acid, concentrated, reagent grade.

6.1.5 Sulfuric acid solution, (1 +9): Add 10 ml reagent
grade sulfuric acid to 90 ml distilled water.
Mix and cool to room temperature before use.

6.1.6 Starch solution: Dissolve 16 g zinc chloride
in 800 ml boiling distilled water. Add a cold
water suspension of 20 g soluble potato starch
and stir. After two minutes add 200 ml distilled
water, boil for two minutes more, cool, and allow
to settle overnight.

6.1.7 Potagssium iodide, crystal or granular, reagent
grade, iodate free.



6.1.8 Potassium dichromate solution, 0.0250 N: Dry
primary standard grade potassium dichromate at
103° for two hours, then dessicate at room
temperature for one hour. Dissolve 1.226 g
potassium dichromate in 500 ml distilled water
and dilute to one liter. Store in a tightly
capped bottle. Prepare fresh monthly.

6.1.9 Sodium thiosulfate titrant, approximately
0.0350 N: Add 8.6863 g of sodium thiosulfate
pentahydrate to 500 ml distilled water, add
1.5 m1 6 N sodium hydroxide, and dilute to ome
liter. Allow this solution to remain undistrubed
for 24 hours before standardization. The procedure
for standardization follows:

a. Dissolve approximately 2 g potassium iodide
crystals in 150 ml distilled water. Add
one mL of 50 percent sulfuric acid and then
20.00 ml potassium dichromate solution.
Dilute to 100 ml, mix, and place the
titration vessgsel in the dark for 5 minutes
before titrating.

b. Titrate the solution propared above with
the sodium thiosulfate titrant until a pale
straw color is reached. Add approximately
one ml starch solution and continue the
titration until the blue color just
disappears. Record the volume of sodium
thiosulfate titrant used.

c. Repeat steps a & b at least three times
until three titrations match within
0.10 ml. Average three values.

d. Calculate the normality of the sodium
thiosulfate solution:

(0.025 N, x 20 ml)
average value from step c

Standardize the titrant each week it is to
be used. The date, analyst name, normality
of the thiosulfate should be recorded on
each BOD work sheet.

6.2 BOD Determination

6.2.1 Acid solution, 1 N: Dissolve 28 ml reagent grade
concentrated sulfuric acid in 500 ml distilled
water. Cool to room temperature and dilute to
one liter with distilled water.



6.3

6.2.2 Base solution, | N: Dissolve 40 g reagent grade
sodium hydroxide in 500 ml distilled water. Cool
to room temperature and dilute to one liter with
distilled water.

6.2.3 Calcium chloride solution: Dissolve 27.5 g
anhydrous reagent grade calcium chloride is
distilled water and dilute to one liter.

6.2.4 Distilled water: Store sufficient chlorine-free
distilled water in a loosely-ciapped, chemically
clean, glass or plastic carboy (2.5 or 5 gal)
in the 20° C. incubator. The storage period
should be no less than one week, after the
nutrients have been added, unused water should
be dumped after 48 hours and replaced with fresh.

6.2.5 Ferric chloride solution: Disgolve 0.25 g
reagent grade ferric chloride hexahydrate, in
500 ml distilled water. Dilute to ome liter
with distilled water.

6.2.6 Magnesium sulfate solution: Dissolve 22.5 g
reagent grade magnesium sulfate, heptahydrate,
in 500 ml distilled water. Dilute to one liter
with distilled water.

reagent grade potassium hydrogen phosphate,

21.75 g dipotassium hydrogen phosphate, 33.4 g
disodium hydrogen phosphate heptahydrate, and
1.7 g ammonium chloride in 500 ml distilled
water. Dilute to one liter with distilled water.

6.2.7 Phosphate buffer solution: Dissolve 8.5 g

6.2.8 Potassium iodide solution: Dissolve 10 g
reagent grade potassium iodide in 100 ml
distilled water. Prepare this solution only
when needed.

6.2.9 Prepare concentration according to the level of
chlorine in sample. Volume added should be less
than one percent of sample volume.

6.2.10 Sulfuric acid solution (1 N): Dilute 29 ml
reagent grade concentrated sulfuric acid in ome
liter distilled water.

Glucose~~glutamic acid solution: Dry reagent grade glucose
and reagent grade glutamic acid at 103° C. for one hour.
Add 150 mg glucose and 150 mg glumatic acid to distilled
water and dilute to one liter. Sterilize in autoclave and
dispense into 100 ml storage bottles. Store in 4° C.
refrigerator.



7. Procedure

7.1 Standardization of the Dissolved Oxygen Meter and Probe

7.

7.

7.

7.

7.

7.

7.

1.

1.

1.

L.

1

2

1.5

1.

1.

6

7

Mix the distilled water stored for preparing
BOD dilution to ensure a uniform concentration
of dissolved oxygen.

Discard the first 300 ml of the distilled water
drawn through the tygon tubing that is attached

to the distilled water carboy. Using the tygon
tubing, £1i11l three 275 ml BOD bottles with a
minimum of surface agitation and entrained air.

Fill each bottle to overflowing and cap immediately.

To two of the bottles, deliver 2 ml manganese
sulfate solution and then 2 ml alkali-iodide-azide
reagent below the surface using a serological
pipet. Cap immediately and invert the bottles

at least 15 times. When the precipitation has
settled (2/3 of bottle contains clear supernatant),
invert again at least 15 times. Allow the
precipitate to settle, then add 2 ml of
concentrated sulfuric acid, stopper immediately,
and invert until the floc completely dissolves.
The solution should be a clear, yellowish-brown

in color.

Place the entire solution into a 500 ml Erlenmeyer
flask and titrate with standardized sodium
thiosulfate solution to a pale straw color. Add
one ml starch solution and complete the titration
until the blue color just disappears. Titrate

the solution in the second BOD bottle. Use the
average of the two titrations for the dissolved
oxygen concentration of the distilled water.

Check the dissolved oxygen meter according to

the manufacturer's instructions for battery charge
and instrument zero. Check the probe membrane

for tears, wrinkles, or bubbles. Replace the
membrane and filler solution if these conditioms
occur, or at least every two months.

Establish the true zero for the meter-probe
combination by placing the probe in a BOD bottle
containing distilled water and an excess of
reagent grade sodium sulfite. Rinse the probe
with distilled water after this step has been
completed.

Calibrate the meter-probe combination using the

third BOD bottle containing distilled water that
was collected in step 7.1.2 above. This

5=



calibration procedure should be performed each
day the meter-probe combinatijn is used.
Calibration is good for approximately four hours.

7.1.8 Store the probe in a BOD bottle filled with
distilled water.

7.2 Sample Pre-treatment.

7.2.1 Temperature: Warm samples to room temperature
before proceeding with the analysis.

7.2.2 pH: If the pH of the sample 15 not between 6
and 8, then it must be neutralized before
BOD dilutions are made. The pH adjustment is
made with 1 N sulfuric acid or 1 N sodium
hydroxide to a pH 7.

7.2.3 Chlorinated samples: Samples should not contain
residual chlorine. The following procedure should
be used to detect and remove the residual chlorine
before BOD analysis:

a. To a 100 ml aliquot of well mixed sample,
add sufficient 2 percent HZSO to adjust
pH to 4, add one scoop of potassium iodide
crystals, and one ml starch solution. If
a blue color develops, titrate with sodium
sulfite ‘'solution until the blue color just
disappears.

b. To a measured quantity of well mixed sample
which is sufficient to prepare BOD dilutioms,
add sodium sulfite solution in the proportions
determined in 7.2.3 a. Shake the sample
to remove the residual chlorine and to help
oxidize any excess sodium sulfite.

7.2.4 Supersaturation: Any water sample with a
dissolved oxygen of 9 mg/l or more is considered
supersaturated and it must be corrected before
the BOD dilutions are made. Transfer a quantity
of sample, which will be used for BOD to a cleanm,
dry bottle. Shake the sample vigorously until
the excess dissolved oxygen is removed.

7.2.5 Seed: The sample dilutions of chlorinated
samples, strongly acidic or basic samples, and
many industrial wastes may not contain a
sufficient number of microorganisms to produce
reliable results and must be seeded with
organisms by the addition of a known quantity
of settled sewage to the sample dilution.
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a. As a general rule, seed all sample dilutioms
which have been chlorinated, neutralized,
or collected from industrial wastes.

b. Use seed from settled domestic wastewater
that has been stored at 20° C. for
24-36 hours.

Preparation of Sample Dilutioms

7.3.1

7.3.2

7.3.3

Dilution water: To a carboy of distilled water
which has been stored at 20° C. (6.2.4), add
one ml/1 of each: phosphate buffer solution
(6.2.7), magnesium sulfate solution (6.2.6),
calcium chloride solution (6.2.3), and ferric
chloride solution (6.2.5). Mix and discard the
first 300 ml of this solution that is dispensed
through the attached tygon tubing.

The number and extent of sample dilutions taken
depends on the expected strength of the sample.
As a rough guide, the following ranges of

BOD. values can be expected for the types of
samples shown:

Sample Type Expected BOD (Range)
Surface Water 0-20 mg/1
Polluted Surface Water 10-50
Sewage (Treated Effluent) 10-500
Sewage (Domestic) 100-500
Industrial Waste 10-500
Strong Industrial Waste 500-5,000

Slaughterhouse, Dairy, and
Feedlot Wastes (Untreated) 1,000-20,000

The sample should be diluted so that a

residual D.0. of at least one mg/l remains
after five days incubation and the uptake of
dissolved oxygen at least 2 mg/l occurs.
Several dilutions of the sample are prepared to
obtain dissolved oxygen uptake in this range.

Dilutions greater than 1:100: Make a primary
dilution of the sample in a graduated cylinder
and the final dilution directly in the bottle.

Dilutions less than 1:100: Place the volume of
sample directly into the bottle and if needed,
add one ml of seed (7.2.5) to the BOD bottle.
Slowly fill the remainder of the bottle with
dilution water (7.3.1) so that the insertion of
the stopper displaces any possible air, leaving
no bubbles.

-7~



7.4

7.5

7.6

-3

Seed

7.4.1 It is necessary to have present a populatiom of
microorganisms capable of oxidizing the
biodegradable organic matter in the sample.
Each sample which might be deficient in
microbial population (7.2.5) must have
additional seed material. This is done by
placing one ml of seed material directly into
the bottle before the dilution water 1is added
and this seed should contribute between 0.6 and
one mg/l in the oxygen uptake if the BOD of the
seed is approximately 200 mg/l.

7.4.2 If the samples are seeded, a BOD must be run on
the seed material and the five~day oxygen uptake
must be used to correct the seeded sample
dilutions. The seed material is diluted to a
proportion which will produce a residual D.O.
of at least one mg/l and a D.0. depletion of at
least 2 mg/l. An initial D.0. is obtained at
the same time the sample dilutions are read, the
seed dilution is incubated for five days, and
the final D.0. is read at the same time as the
samples.

Dissolved Oxygen (D.O.) Readings and Sample Incubation

7.5.1 The initial dissolved oxygen is read on each
sample dilution by the membrane electrode method.
Any sample volume which has been lost in reading
the dissolved oxygen should be replaced with
dilution water.

7.5.2 The sample is stoppered tightly and incubated
for five days at 20° C. The water seal which
is required during incubation is obtained by
inverting the BOD bottle in a pan which contains
water.

7.5.3 After a five-day incubation period, the final
dissolved oxygen reading is obtained for all
sample dilutions.

Dilution Water Blank

Use dilution water blanks as a rough check on the quality

- of the unseeded dilution water and the cleanliness of the

incubation bottles. When making initial sample dilutioms,
the first and last BOD bottle should be used as dilution
water blanks. Intermittant blanks should be used if the
number of samples is large or there is a change in the
dilution water bottles. Initial D.0. readings should be
taken at the same time as the sample dilutions are read

-8-



8.

(7.5.1) and final D.0. readings are taken after the
five-day incubation (7.5.3). The D.0. uptake should not
be greater than 0.2 mg/l or there is a problem in the
quality of the dilution water.

7.7 Glucose=-=-Glutamic Acid Check
7.7.1 A mixture of glucose-glutamic acid is analyzed
for BOD with each sample run. The measurement
of the pure organic compounds will give an
indication of the dilution water quality, seed
effectiveness, and the analytical technique.
7.7.2 A 1.45 percent and 2.54 percent solution of the
glucose~glutamic acid solution (6.3) is made,
seed added, and the five-day BOD is obtained as
outlined in 7.5. If the five-day BOD value of
the check 1s outside 200 * 37 mg/l, reject any
BOD determinations made with the seed and
dilution water and seek the cause of the problem.
Calculations
8.1 The sample description, lab number, date and values for
D.0. readings, and dilutions are recorded on the bench sheet.
8.2 Calculations of the five-day BOD for samples not seeded,
the seed dilution, and the dilution water blank:
BOD5 = (D1 - Dz)/P
D1 = initial D.0. reading
D2 = final D.0. reading after five-day incubation
P = decimal fraction of the sample used to make the
sample dilutionm.
8.3 Calculation of five-day BOD for the glucose-glutamic acid

dilution and the seeded sample:

BOD5 = .[(D1 - DZ) - (B2 - Bl) F)]/P

P and D1 - D2 defined in 8.2

32 - B1 = depletion of D.0. of the seed for five
days '

F = %_seed in sample dilution
% seed in seed dilution

v
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9. Quality Control
9.1 Internal Quality Control
9.1.1 Glucose-glutamic acid solution§ (1.45 percent

and 2.54 percent) are analyzed for five-day BOD.
The results are collected, treated statistically,
and control limits are determined. The control
limits are evaluated with each analytical runm.

9.1.2 The blank dilution water is analyzed for the
five-day period. This shows the presence of
organic contamination in the sﬁstem. These
data are collected and treated statistically to
provide control information.

9.1.3 Duplicate field samples and duplicate lab
samples are analyzed and the data is collected
for statistical evaluation. Control limits are
placed on the analyses to provide adequate
precision in the test.

9.2 External Quality Control

9.2.1 Regular participation in annual interlaboratory
audits are sponsored by USEPA, Region V. These
are audits on the performance of the five-day
BOD procedure.

10. References )

10.1 Standard Methods for the Examination of Water and Wastewater,
16th Edition, 1985, p. 525, Method 507.

10.2 Chemical Analyses for Water Quality, Training Course Manual,
U.S. Department of the Interior, Federal Water Pollution
Control Administration, pp. 6-1 to pp. 8-13.

10.3 Methods for Chemical Analysis of Water and Wastes, EPA,
1983, Method 405.1.
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Chloride
Modifications per U.S. EPA
6.5 Add one more calibration standard as follows:

ml of Stock Chloride Solution Conc. mg/Cl/1
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CHLOKRIDE
(Automated Ferricyanide Method)
(l6th Ed. Std. Methods-ISBH Modifications)

ISBH Code No. C1-C-1-88
STORET No. 00940
Approved for NPDES

Scope of Application

1.1

This method is applicable to drinking, surface, and
saline waters, domestic and industrial wastes. The
applicable range is 5-100 mg/l Cl. Approximately
40 samples per hour can be analyzed.

Summary of Method

2.1

Thiocyanate ion (SCN) is liberated from mercuric
thioeyanate, through sequestration of mercury by chloride
ion to form unionized mercuric chloride. In the presence
of ferric ion, the liberated SCN forms highly colored
ferric thiocyanate, in concentration proportional to the
original chloride concentration.

Sample Handling and Preservation

3.1

3.2
Comments

4.1

Aggaratus
5.1

Reagencs
6.1

6.2

The samples are collected in one liter polyethylene
bottles. No preservative is needed.

Holding time is 28 days.
No significant interferences.
No significant change from referenced method.

Stock mercuric thiocyanate solution: Place 500 ml of
methanol in a one liter volumetric flask. Add 4.17 g of
mercuric thiocyanate, Hg(SCN),, and dissolve. Dilute to
volume with methanol, mix, ang filter through filter
paper.

Stock ferric nitrate solution: Place 202 g of Fe(N03)3‘9H20
in a | liter volumetric flask and add approximately

500 ml of distilled water. After dissolution, carefully

add 22.2 ml of concentrated nicric acid to the flask and
mix. Dilute to volume, mix, and filter through filter
paper. Store in an amber reagent bottle.



6.3

6.5

6.6

7. Procedure

7.1

7.2

7.3

Color reagent (prepare fresh daily): Plage 75 ml of
mercuric thiocyanate stock solution into 2 500 ml
volumetric flask. Add 75 ml of the stock ferric nitrate
solution, dilute to volume with distilled water, and mix
well.

Stock chloride solution: Place 0.8241 g NaCl dried at
140° C. in distilled water and dilute to 1l liter;
1l ml = 0.5 mg C1.

Prepare a series of working standards by diluting suitable
volumes of stock chloride solution to SO0 ml with distilled
water. The following dilutions are suggested:

ml of stock chloride solution conc. mg Cl/1
5 | 5
10 10
20 20
40 40
60 60
80 80
100 100

Dilution water: Add Brij-35 to distilled water (5 drops
per liter).

No advance sample preparation is required. The manifold
is set up as shown in Figure 1.

After the colorimeter and recorder warm up}for approximately
30 minutes, establish a reagent baseline.

Place working standards in sampler in order of increasing
concentrations. Complete filling of sampler tray with
samples to be analyzed.

8. Calculations

8.1

8.2

The AutoAnalyzers are connected to a computer which
receives the response signal from the colorimeter. After
the type of curve fit is selected by the operator, the
computer calculates the calibration curve by least
squares method and generates concentration values for the
samples, quality control solution, and laboratory blanks.

The response signal from the colorimeter is also connected
to a strip chart recorder. The chart can be used to
calculate concentration values by use of the overlay.

The standard curve is prepared on the overlay by plotting
the peak heights of standards against known concentrations.
The concentration of the samples are obtained by comparing
sample peak heights with the standard curve. The standard
curve 1is not linear throughout the working range.
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9. Quality Control

~ 9.1 The following are acalyzed every 20 samples:

1. Quality control sample.
2. Spiked sample.
3.° Duplicate.

9.2 The laboratory blank, field blank and field duplicates
are analyzed on a routine basis.

9.3 Internal audits using USEPA ampules.

9.4 Interlaboratory studies sponsored by the USEPA.

10. References

10.1 Standard Methods for the Examination of Water and Wastewater,
lech Ediecion, p. 292, Method 407D, 198S5.

10.2 Federal Register, Vol. 41, No. 232-Wednesday, December i, 1976,
p. 52781
10.3 Methods for Chemical Analysis of Water and Wastes, 1983,

p. 325.2, USEPA

10.4 J. E. 0'Brian, Automatic Analysis of Chlorides in Sewagg{
Waste Eng., 33, 670-672 (Dec. 1962)
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CHEMICAL OXYGEN DEMAND (Low Level)
(EPA Method, 1971)

ISBH Code No. COD-B-10-88
STORET No. 00335
EPA Approved

1. Scope and Application

1.1

1.2

The scope of this modification of the Chemical Oxygen
Demand test is the same as for the high level test. It
is applicable to the analysis of surface waters, domestic
and industrial wastes with low demand characteristics.

This method (low level) is applicable for samples having
a COD in the range of 5-80 mg/l COD.

2. Summary of Method

2.1

Organic and oxidizable inorganic substances in an aqueous
sample are oxidized by potassium dichromate solution in

50 percent (by volume) sulfuric acid solution. The excess
dichromate is titrated with standard ferrous ammonium
sulfate using orthophenanthroline ferrous complex (ferroin)
as an indicator.

3. Sampling and Preservation

3.1

3.2

3.3

Collect the samples in glass bottles, if possible. Use
of plastic containers is permissible if it is known that
no organic contaminants are present in the containers.

Biologically active samples should be tested as soon as
possible. Samples containing settleable material should
be well mixed, preferably homogenized, to permit removal
of representative aliquots.

Samples may be preserved with sulfuric acid at a rate of
2 ml of 50 percent HZSO4 per liter of sample.

4. Interferences

4.1

Traces of organic material either from the glassware or
atmosphere may cause a gross, positive error.

4,1.1 Extreme care should be exercised to avoid
inclusion of organic materials in the distilled
water used for reagent preparation or sample
dilution.
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4.3
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4.1.2 Glassware used in the test should be
conditioned by running blank procedures to
eliminate traces of organic material.

Volatile materials may be lost when the sample temperature
rises during the sulfuric acid addition step.

Chlorides are quantitatively oxidized by dichromate and
represent a positive interference. Mercuric sulfate is
added to the digestion flask to complex the chlorides,
thereby effectively eliminating the interference on all
but brine and estuarine samples.

Apparatus

5.1

Reflux apparatus--Glassware should consist of a 250 ml
erlenmeyer flask or a 300 ml round bottom flask made of
heat-resistant glass connected to a 12-inch Allihn con-
denser by means of a ground-glass joint. Any equivalent
reflux apparatus may be substituted provided that a
ground-glass connection is used between the flask and the
condenser.

Reagents

6.1

6.2

6.3

6.4

Distilled water. Special precautions should be taken to
ingure that distilled water used in this test be low in
organic matter.

Standard potassium dichromate solution (0.025N)--Dissolve
12.259 g KZCr 0,, primary standard grade, previously dried
at 103° C.2fof two hours, in distilled water and dilute

to 1.0 liter. Mix this solution thoroughly, them dilute
100 ml1 to 1.0 liter with distilled water.

Sulfuric acid reagent-—Conc. H,SO, containing 22 g silver
sulfate, AgZSO , per nine-pound bottle (one to two days
required for déssolution).

Standard ferrous ammonium sulfate (0.0IN)--Dissolve 39 g
of Fe(NH (s0,) "6H,0 in distilled water. Add 20 ml of

)
conc. Hzéoz. cool, and dilute to 1.0 liter. Dilute 100 ml
of this solution to 1.0 liter with distilled water. This

solution must be standardized daily against 0.025N chrzo7
solution.

6.4.1 Standardization--Dilute 10.0 ml standard K Cr207
solution to about 100 ml. Add 30 ml of a2§o
and cool. Titrate with ferrous ammonium sul?ate
using two to three drops of ferroin indicator.
The color change 1is sharp, going from blue-green
to reddish-brown.
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Normality = (ml KZCr207)(0.025)

ml Fe(NHA)Z(So&)Z

6.5 Mercuric sulfate--Powdered HgSOa.

6.6 Phenanthroline ferrous sulfate (ferroin) indicator
solution-~Dissolve 1.48 g of 1-10-(ortho)-phenanthroline
monohydrate, together with 0.70 g of FeSo '7H20 in 100 ml
of water. This indicator may be purchaseé alfeady prepared.

6.7 Silver sulfate--Powdered AgZSOA.

6.8 Sulfuric acid (sp. gr. 1.84)--Concentrated HZSOA‘

Procedure

7.1 Place l g HgSOA in the reflux flask.

7.2 Add 20 ml of sample into the 250 ml erlenmeyer flask and
swirl to mix.

7.3 Add 10 ml of 0.025N KZCrzo7 and swirl to mix.

7.4 Slowly add 30 ml of conc. HZSOA-Agsod down the inside wall
of the reflux flask.

7.5 Attach the flask to the condenser, swirl to mix, and reflux
for two hours.

7.6 After refluxing, allow the flask to cool and wash down the
condenser with about 25 ml of distilled water. Dilute the
acid solution to about 140 ml with distilled water and
allow the solution to cool to room temperature.

7.7 Add two to four drops of ferroin indicator to the solution
and titrate the excess dichromate with 0.01lN ferrous
ammonium sulfate.

7.8 Simultaneously run a blank determination using 20 ml of

distilled water in place of sample.

Quality Control

8.1

The following are analyzed for every 20 samples:
1. Quality control samples.

2. Duplicates.

3. Spiked samples.

4, Blanks.
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8.2 1Internal audits using USEPA ampules.
8.3 1Interlaboratory studies sponsored by USEPA.

9. References

9.1 "Standard Methods for the Examination of Water and
Wastewater,' l4th Edition, page 550, Method 508.

9.2 "Methods for Chemical Analysis of Water and Wastes," 1979,
Method 410.

9.3 Federal Register, Vol. 38, No. 199 (October 16, 1973),
Part II, EPA, Water Programs.




CHEMICAL OXYGEN DEMAND (High Level)
(EPA Method, 1971)

ISBH Code No. COD-A~10-88
STORET No. 00340
EPA Approved

Scope and Application

l.1 This method determines the quantity of oxygen required to
oxidize the organic matter in a waste sample, under
specific conditions of oxidizing agent, temperature, and
time.

1.2 Since the test utilizes a rigorous chemical oxidation rather
than a biological process, the result has no definable
relationship to che BOD of the waste. The test results
should be considered as an independent measurement of
organic matter in the sample, rather than as a substitute
for the BOD test.

1.3 The method can be applied to domestic and industrial waste
samples having an organic carbon concentration greater than
15 mg/l. For lower concentrations of carbon such as in
surface water samples, the Low Level Method should be used.

Summary of Method

2.1 Organic substances in the sample are oxidized by potassium
dichromate in 50 percent sulfuric acid solution at reflux
temperature. Silver sulfate is used as a catalyst and
mercuric sulfate is added to remove chloride interference.
The excess dichromate is titrated with standard ferrous
ammonium sulfate, using orthophenanthroline ferrous complex
as an indicator.

Sample Handling and Preservative

3.1 The analysis is performed as soon as possible.

3.2 The sample is preserved with 2 ml of 50 percent sulfuric
acid per liter and refrigerated at 4° C.

Procedure

4.1 Pipet 20 ml of sample into a 250 ml erlemmeyer flask."

4.2 Add 0.14 g HgsO,.

4.3 Add 10 ml of 0.25N KZCrZO7 and swirl to mix.
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4.4 Slowly add 30 ml of concentrated H SO4 reagent (22 g
Agzso per nine-pound bottle of acid) and swirl to mix.
To reéuce loss of volatile organics, the flask should be
cooled during addition of the sulfuric acid solutiomn.

4.5 Attach flask to condenser and reflux for two hours.

4.6 After refluxing, allow the flask to cool and wash down the
condenser with about 25 ml of distilled water.

4.7 Dilute the acid solution in the flask to 140 ml with
distilled water and allow the solution to cool to room
temperature.

4.8 Add four drops of ferroin indicator to the solution and
titrate the excess dichromate with 0.1N ferrous ammonium
sulfate.

4.9 Simultaneously run a blank determination using 20 ml
distilled water in place of sample.

Calculations

CoD, mg/l = (A - B) N x 8000
S
A= ml of Fe(NH,),_(S0,), solution required for titration of
47277472
blank.

B = mlof Fe(NH4)2(804)2 solution required fok titration of
sample. !

N = normality of Fe(NHA)z(SO4) solution.

§ = ml of sample used for test. !

Quality Control

6.1

6.2

The following are analyzed for every 20 samples:
1. Quality control samples.

2. Duplicates.

3. Spiked samples.

4, Blanks.

Internal audits using USEPA ampules.

6.3 Interlaboratory studies sponsored by USEPA.
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References

7.1 Federal Register, Vol. 38, No. 199 (October 16, 1973),
Part II, EPA, Water Programs.

7.2 "Standard Methods for the Examination of Water and
Wastewater,”" 13th Edition, page 495, Method 220,

7.3 '"ethods for the Chemical Analysis of Water and Wastes,"
1971, Environmental Protection Agency, page Ll7.
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CHROMIUM, HEXAVALENT
(Standard Methods, l6th Edition)

ISBH Code No. H.Cr-A-1-88

STORET No. 01032
Approved for NPDES

Scope and Application

1.1

1.2

This method is applicable to the determination of chromium

in surface waters and domestic and industrial wastes.

The method is applicable in the range 0.0l to 1.0 mg/l Cr.

Summary of the Method

2.1

Hexavalent chromium reacts with diphenylcarbazide in
acidic medium to produce a red violet coloration of
unknown composition suitable for determination of low
concentrations of chromium.

Sample Handling and Preservation

3.1 Samples are collected in 2 liter plastic bottles and are
not preserved.
3.2 Holding time is 24 hours.
Interferences
4.1 The interferences are the same as listed in the method
for total chromium.
Apparatus.
5.1 Spectrophotometer for use at 540 nm providing a light
path of 1 cm or longer.
5.2 Filter, glass fiber.
Reagents
6.1 . . Chromium standards--Same as those listed in method for
“- . total chromium.
6.2 Sulfuric acid, 1 + 1.
6.3 Phosphoric acid, 85 percent.
6.4 Diphenylcarbazide solution--Dissolve 0.25 g

1,5-diphenylcarbazide in 50 ml acetone. Prepare fresh
daily.
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7. Procedure

7.1 Prepare the following standards in 50 ml volumes and
transfer to 125 ml erlenmeyer flasks: 0, 0.05, 0.1, 0.3,
0.6 mg/1l Hex. Cr.

7.2 Pipet two 50 ml aliquots (1l sample blank and 1 sample for
the color reaction) of each sample into 125 ml Erlenmeyer
flasks or 50 ml nessler tubes.

7.3 Add 0.5 ml 1 + 1 H 804, 0.125 ml H3POA, and mix the
samples and standards.
7.4 Add 1.0 ml of diphenylcarbazide solution to only one

flask or tube of each sample set, mix, and allow to stand
5 minutes.

7.5 Measure the absorbance of the standards and samples at
540 nm in l-inch cells.

8. Calculation

8.1 Prepare a standard curve from the absorbence readings of
the standards.

8.2 Subtract the absorbance of the sample blank from the
absorbance of the colorimetric product to give the
turbidity correction. Read the concentration of the
samples from the standard curve.

9. Comments

9.1 The sample can be filtered through glass f&ber filter to
remove excess turbidity or color. If the filtration does
not remove this interference, a sample blank can be run
by deleting the addition of diphenylcarbazide in the
sample.

9.2 The procedure can be carried out in 50 ml nessler tubes®
in place of the 125 ml Erlenmeyer flasks.

10. Quality Control

ok

10.1  -7..The following are analyzed every twenty (20) samples:

1. Quality control samples,
2. Spiked samples.
3. Duplicates.
4, Blanks.
l1. Reference
11.1 Standard Methods for the Examination of Water and Wastewater,

16ch Edition, p. 201, Method 312B, 1985.
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CHROMIUM, TOTAL
(Standard Methods, 16th Edition)

ISBH Code No. T. Cr-B-2-88
STORET No. 01034
Approved for NPDES and SDWA

Scope and Application

1.1

1.2

This method is applicable to the determination of
chromium in surface waters, domestic and industrial
wastes, and saline waters.

The method is applicable in the range 0.0l to 1.0 mg/l Cr.

Summary of Method

2.1

The sample is digested with HNO,-H_SO, to decompose organic
matter. The acidity of the sample”is adjusted to 0.5 N

and the chromium is oxidized to the hexavalent state with
potassium permanganate. Addition of an excess of diphenyl-
carbazide yields a red-violet product, its absorbance at
540 mm is measured photometrically.

Sample Handling and Preservation

3.1 Samples are collected in 2 liter plastic bottles and are

preserved with 10 ml conc. HNO3 per 2 liter.
Interferences

4.1 Molybdenum and mercury interfere with color formation when
in excess of 200 mg/l.

4.2 Vanadium interferes, but can be present in a concentration
up to ten times that of chromium without causing trouble.

4.3 Ferric iron may interfere, but in the absence of chlorides
and with sulfuric and phosphoric acid present, the ferric
iron color 1is not strong and no difficulty is encountered
if the absorbance is measured at the appropriate wavelength.

4.4 - Large amounts of some metals cause low results by consuming
the diphenylcarbazide reagent.

4.5 Interfering amounts of molybdenum, vanadium, irom, and
copper can be removed by extraction of the cupferrates of
these metals into chloroform.

4.6 High levels of chlorides can result in loss of chromium

as chromyl chloride.



5.

6.

7.

Aggaratus

5.1

5.2

5.3

Reagents

6.1

6.2

6.3
6.4
6.5
6.6
6.7
6.8

6.9

6.10

6.11

Procedure

7.1

7.2

7.3

7.“
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Spectrophotometer for use at 540 mu providing a light path
of one cm or longer.

Erlenmeyer flasks, 250 ml.

Filtering apparatus; flasks,.filters, etc.

Stock Chromium Solution: Dissolve 141.4 mg KZCR207 in
distilled water and dilute to 1.0 liter; 1.00"wl®="50 ug Cr.

Standard Chromium Solution: Dilute 10.0 m) stock chromium
solution (6.1) to 100 ml; 1.00 ml = 5.0 ug Cr.

Nitric Acid, conc.

Sulfuric Acid, 1 + 1.

Methyl Orange Indicator Solution.
Hydrogen Peroxide, 30 percent.
Ammonium Hydroxide, conc.
Phosphoric Acid, 85‘percent.

Potassium Permanganate Solution: Dissolve 4.0 g KMn0O, in

100 ml distilled water. 4

-
Sodium Azide Solution: Dissolve 0.5 g NaNi in 100 ml

.distilled water.

Diphenylcarbazide Solution: Dissolve 0.25 g 1l.5-diphenyl-
carbazide in 50 ml acetone. Prepare fresh at time of analysis.

Prepare working standards of 50 ml volumes (0, 0.05, 0.1,

0.3, 0.6 mg/l Cr) in 250 wl Erlenmeyer flasks.

Pipet 50 ml sample into 250 ml Erlenmeyer flasks.

Add one ml hydrogen peroxide, 2.5 ml conc. HNO3. 5 ml
1 +1 stoa.

Evaporate on a hot plate (in a hood) until dense white
fumes of SO. appear in the flask, but do ndt continue
heating beyond this point. If solution is not clear, add

another 5 ml of HNO, and repeat evaporation to SO, fumes.
Continue nitric acid treatment until the solution”is clear
or free of organic material.

~2-
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7.5 Cool solution to room temperature and carefully add
approximately 25 ml of distilled water.

7.6 Using methyl orange as an indicator, add conc. NH40H until
the solution is just basic. Then add 1 + 1 H 804 dropwise
until solution is acidic, plus-one ml in exceSs.

7.7 Add 0.25 ml of H3P04 and mix sample.
7.8 Heat solution to boiling and add two drops of potassium
permanganate solution to give a dark red color. If fading

occurs, add additional drops of KMnO4 to maintain an excess
of two drops.

7.9 Boil two minutes longer, add one ml of sodium azide solution,
and continue gentle boiling. If red color does not fade
completely in 30 seconds, add another one ml of sodium azide

solution. Continue boiling for one minute after the color
has faded completely.

7.10 Filter the sample through a glass fiber filter and bring
the volume of the cooled solution to 50 ml (1f sediment
present).

7.11 Add one ml of diphenylcarbazide solution to the standards

and samples, mix, and allow to stand 5-10 minutes for full
color development,

7.12 Read the absorbance of the samples and standards on the
spectrophotometer at 540 mu in one cm cells.

Calculations

8.1 A standard curve is prepared and the concentration of
chromium in the samples is read from the standard curve.

Couments

9.1 The samples which show color or turbidity after digestion
and filtration must be run against a sample blank (absorbance
- reading taken before addition of the diphenylcarbazide).

Qualitylééntrol

10.1 The following are analyzed every 20 samples:
l. Quality control sample.
2. Spiked sample.
3. Duplicate.

10.2 Interlaboratory studies are also sponsored by the USEPA
and used for external audits.
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NITROGEN, AMMCNIA
Colorimetric, Automated Phenate
(ISBH Mcodifications to EPA Method. 1979)

ISEH Code No. NH3-A-10-88
STORET NO. Total 00610
Approved for NFDES

Scope and Application

1.1 This method covers the determination of ammonia in drinking,
surface. and saline waters, domestic and industrial wastes in
the range of .10 to 10 mg/l NH3 as N. This range is for
photometric measurements made at 830-680 nm in a 15 mm or
50 mm tubular £low cell. Higher concentrations can be determined
by sample dilution. Approximately 20 to 60 samples per hour
can be analyzed.

Summary of Methods

2.1 Alkaline pherol and hypochlorite react with ammonia to form
indophenol blue that is proportional to the ammonia concentration.
The blue color formed is intensified with sodium nitroprusside.

Sample Handling and Preservation

3.1 Preservation by addition of 2 ml conc. HZS5C4 per liter and
refrigeration at 4 Deg. C.

Comments

4.1 Calcium and magresium ions may oe present in concentration
sufficient to cause precipitation problems during analysis. A
sodium potassium tartrate solution is used to prevent the
precipitation of calcium and magnesium ions from river water
and industrial waste.

4.2 Sample turbidity and color may interfere with this method.
Turbidity mast be removed by filtration prior to analysis.
sample color thatn ahksorbs in <he photometric range used will

also interfers.

Apparatus
5.1 Technicon Autodnalyzer Tnit (AAII) consisting of:
5.1.1 3ampler.
5.1.2 Analytical Cartidge (AAII).
5.1.3 Proportioning wamp.
5.1.4 Heating bath with double delay coil (AAI).
5.1.5 Colorimeter equippad with 15 mm tubular flow cell

and 830 nm filters.
.8 Recorder.

5.1 Distilled water: Srpecial precaution must be taken to insure
that distilled water is free of ammonia. 5Such water is prepared

by passage of distilled water through an ion exchange column
comprised of a mixture of both strongly acidic cation and
strongly basic anion exchange resins. The regeneration of +he
ion exchange column should be carried out according to the
instruction of the manufacturer.
NOTE 1: all solutions must be made using ammonia-free water.

2 Sulfuric acid: 50% sulfuric acid.

Sodium phenolate: Using a 1 liter Erlenmeyver flask, dissolve

30 ml ohenol in 500 ml of distilled water. In small increments,

[o 2 ]
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6.11

cautiously add with agitation, 40 ml of 50% NaOH. Periodically

cool flask under water faucet. When cocl, diluteito 1 liter

with distilled water. 1

Sodium hyvochlorite solution: Dilute 125 ml of a bleach

solution containing 5.25% NaOCl to 250 ml with distilled water.

Make fresh daily!

{(Replace sodium potassium tartrate solution with the following

EDTA reagent)

Disodium ethylenediamine-tetraacetate (EDTA) (5%): Dissolve

50g of EDTA (disodium salt) and 20 ml 50% sodium hydroxide in

1 liter of distilled water. Add 6 drops of Brij 35.

Sodium nitroprusside (0.05%): Dissolve 0.5 g of sodium nitroprusside
in 1 liter of distilled water.

Stock solution: Dissolve 3.819 g of anhydrous ammonium chloride, NH4C1,
dried at 105 Deg.C, in distilled water, and dilute to 1000 ml.

(1.0 ml = 1.0 mg NH3-N).

Standard Solution: Dilute 10.0 ml of stock solution (8.7) to

100 ml with distilled water. (1.0 ml = 0.10 mg NH3-N).

Using standard solution, prepare the following standards:

NH3-N., ma/1 ml Standard Solution/Vol D.W.
0.1 1/1000 ml
0.5 1/200 ml
2.0 4/200 ml
5.0 10/200 ml
7.5 15,200 ml
10.0 20/200 ml

NCTE 2: When saline water samples are analyzed, 3ubstitute
Ocean Water (SOW) should be used for preparing the above
standards used for the calibration curve; otherwise, distilled
water is used. If SOW is used. subtract its blank backesround
response from the standards before prepvaring the standard
curve.

Substitute Ocean Water (SOW)

NaCl 24.53 g/1 NaHCO3 0.20 g/1
MgCl2 5.20 g/1 Kgr 0.10 g/1
Na2504 4.09 g/1 HIEO3 0.03 g/1
CaCl2 1.16 g/1 SrCL2 0.03 g/1
KC1 0.70 g/1 NaF 0.003 g/1

The working standards for low level nitrate analysis are 2.0,
1.5, 1.0, 0.5, 0.1mg NH3-N/1. The only modification of the
manifold is disconnecting the dilution loop.

Wash water (dilution water): Add 2ml 50% sulfuric acid to

1 liter of distilled water and mix.



Procedure

7.1 Since the intensity of the color used to quantify the concentration

is pH dependent. the acid concentration of the wash water and
the standard ammonia solutions should approximate that of the
samples. For example, the samples have been preserved with
2 ml 50% H2S04/1liter.

7.2 For a working range of 3.1 to 1. mg NH3-N/1 (AAII)., set up
the manifold as shown in figure 2. Higher concentrations may
be accommodated by sample dilution.

7.3 Allow both colorimeter and recorder to warm up for 30 minutes.

Obtain a stable baseline with all reagents. feeding distilled

water through sample line.

For the AAIT use a 40/hr 2:1 cam with a common wash.

Arrange ammonia standards in sampler in order of increasing

concentration of nitrogen. Complete loading of sampler tray

with unknown samples.
Calculations

3.1 The AutoAnalyzers are connected to a computer which receives

the response signal from the colorimeter. After the type of

curve £it is selected by the operator, the computer calculates
the calibration curve by least squares method and generates
concentration values for the samples, quality control solution,
and laboratory blanks.

The response signal from the colorimeter is also connected to

a strip chart recorder. The chart can be used to calculate

concentration values by use of the overlay. The standard

curve is orepared on the overlay by plotting the peak heights
of standards against known concentrations. The concentrations
of the samples are obtained by comparing sample peak heights
with the standard curve. The standard curve is not linear
throughout the working range.

N
LS

Qo
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Guality Control
3.1 The following are analyzed for every 20 samples:

1. Quality control samples

2. Duplicates

3. Spiked samples

4. Blanks

Internal audits using USEFA ampules.
Interlaboratorv ztudies sponsored by [JSEPA.
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ITROGEN, NITPATE + NITRITE

Colorimetrlc. Automated Cadmium Feduction
ISEH Modifications mo EPA Method., 1979

ISBH Code No. NO3+NOZ (NY-B-10-33
STORET No. Total 00630
Approved for NPDES and SDWA

Scope and Application

1.1 This method pertains to the determinations of nitrite singly,
or nitrite and nitrate combined in surface and saline waters.
and domestic and industrial wastes. The apolicable range of
this method is 0.1 to 10.0 mg/l nitrate+nitrite nitrogen. The
range may be extended with sample dilution.

ol.lmmary of M=thod

.1 A filtered sample is passed through 2 columm containing granulated

copper-cadmium to reduce nitrate to nitrite. The nitrite
(that originally present plus reduced nitrate) is determined by
diazotizing with sulfanilamide and coupling with N- (l-naphthyl)-
ethylenediamine dihydrochloride to form a highly colored azo
dye which is measured coiori mtric.aliy. Separate, rather than combined
nitrate+tnitrite, valuves are readily obtained by carrying out the
vrocedure first with, and then without the Cu-Cd reduction step.

Sample Handling and Preservation

3.1 Analvsis shonald he made as zoon as messib
be made within 24 hours. the samole shouid e preserved vy refrigeration
at 4 Deg. C. When samples must be stored for more
than 24 hours, they should be prese rvpd with sulfuric ac
(& ml 50% HZS(U4 per litar) and refrizeration.

Interferences

4.1 Buaild up of suspended matter in the reduction columm will
rest.ricf sample flow. Since nitrate-nitrogen is found in a
soluble stata, the sammle may e ore-Siltered.

4.2 Samples t AL contain large concentrations of ¢il and arease
will coat the sunar*e of the cadmium. This interference is eliminated
by pre—=xtracting the sampls with an ~rganic solvent.

Apparatus

5.1 Technicon Autolnalyzer (AAIl) consisting of the following
components:

5 Sampler

Analyvtical Carwridge (AAIL}

Proporvicning Humg

Colorimetar =auipped with a 15 mm =ubular £low o=ll

and 520 nm filters.

Recorder.

A/D Converter and Computer.

-

HE] T 4=
I ANALYVEIS CAan

e
v ,.
‘I.l

'Jl\..“(ﬂU'
r»wr-‘r‘

de LI 0D pa

.

&

o IS ]

o

" ol
Js h

X

N b
G

-

ranzlated cadmium: 29 mesh MCE Feagents.

1 - Od 2o lum:

2.1 The cadmium arznulas inew or used) zre cleaned with 0% reagent
grade HC1l and trh=n rinsed with dl...‘:lll—«J watar The
Zoior of The cadniam so f,:'e.ab:r.* should he silver.

.U.JS.TJ':U
SEY]

[o >Ny
3

e T PR < LFS Svad W S A st
AL wirl aporodimatesy g o Tian iLoatiguots i
S oanid D 2L Throem —iar Teriods.




oy

(&)

&

[

[s ]

&

o X]

)]

o]

>

11

.13

.14

8.2.3 Wash the cadmium with distilled water (at least 1{)

times) to remove the orecipitated covrer. The color

of the cadmium should be black.
Preparation of reduction colum AAII: The reduction colum is
a U-shaped., 35 om length. 2 mm I.D. glass tube (Nots 1). Fill
the reduction column with distilled water to prevent entrapment
of air bubbles during the filling operations. Transfer the
copper-cadmium granules (6.2) to the reduction colum and
place 2 glass wool plug in each end. To prevent antrapment of
air bubbles in the reduction column be sure that all pump
tubes are filled with reagents before putting the colum into
the analytical system.
NOTE 1: A 0.081 I.D. pump tube (purple) can be used in place
of the 2 mm glass tube.
Distilled water: Because of mnssible contaminatiorn, this
should be prepared by passage through an ion exchange column comprised
of a mixture of koth strongly acidic-cation and
strongly basic-anion exchange resins. The regeneration of the
ion exchange colurm should be carried out according to the
manufacturer s instructions.
Color reagent: To approximately 100 ml of distilled water,
add, while stirring, 40g sulfanilamide, 2.0g N-1-Naphthyl-
ethylensdiamine-dihydrochloride. and 100ml concentirated phosphoric acid.
Stir until dissolved and dilute to 1 liter. 1
Dilite wdroachioric acid., M Diliate 2.3 mi of conc.
distilled water.
Copper sulfate solution, 2% Dissolve 20 g of G
500 ml of distilled water and dilute to 1 liter.
2% CusC4 soln. slightly acidic by the addition of HC1 improves
the copper coating process. ) ‘
Wash solution: [se distilled water for unprese samples.
For samples creserved with H2S04, use 2 ml 50% H2S04 per liter
of wash water. {(wash water is =zl30 used as dilution water. )
Ammonium chloride soln: Dissolve 35g of reagent drade ammonium chloride
in 100ml of distilled water. Add 0.5 ml Brj-35 dilute to 1 liter.
Stock nitrate solution: Dissolve 7.218 g XNO3 znd dilute %o 1
liter in a volumetric flask with distilled water. Preserve
with 2 ml of 50% H2S04 per liter. 3olution is stable for
months., ( 1 ml = 1.0 mg NO3-N 3,
Stock nitrite solution: Dizsolve
distilled water and dilute to L
with 2 ml of chioroform and 4sep under refrigeration.
(1.0 mL = 1.0 mag NOZ-N).
Standard nitrate soluticn: Dilute Wmi of stock nitrate
solution (6.10) wo 100ml using distilled water. ( Iml = 1U0ug NO3-N )
Standar? nitrize zoluticn: Diluate 10.0 ml of ztock nitrite
(6. 11} solution to 100G ml (1.0 ml = 9.01 me NOZ-N}. Solution
is 'nstable: prepare as required.
Working standards: {Jsing the standard nitrate solution (6. 12
prepare the following standards in velumetric flasks:

o 3]

B.072 g NOZ in 501 ml o
* i flasi

Conc, mg NO3-N/1 ml ztd. solin/Vaol DW

0.1 . I



8. 15 3odium hydroxide solution., .5%:

H .

on

1/‘;\)0 Jad]

-

. mi
2.0 4,200 ml
5.0 10200 ml
7.0 14200 mi
10.0 20/200 ml

Add 10ml of 50% sodium

hydroxide to 500ml distilled water and dilute to 1 liter.

Make fresh daily!

Frocedure
7.1 1If the pH of the sample is keiow 5 or above 9, adjust ¢
between & and 9 with either conc. HCl or conc. NH40H.

7.2

3 -3 -3
S

=~~~
© o

Set up the manifold as shown in Figure 1 (AAID).

Care should

ke taken not to intreduce air into reduction column on the

AAIT,

Aliow both colcrimeter and recorder to warm up for 30 minutes.

stable baseline with all reagents feeding distilled

water through the sample line.

Note 3: Condition colum by running 10 mg/l standard for
30 minutes if a new reduction columm is being used.

the colum with reagents for 20 minutes.

Place appropriate nitrate and/or nitrite standards in sampler

in order of increasing concentration of nitrogen.

loading of sampler tray with unknown samples.
For the 2ATT. use 3 40/hr. . 201 cam.

Switch the sample line to sampler and start analysis
After analysis, remove reduction columm before cleam.ng the system.
For low level nitrate analysis, use standards of 2.0. 1.5,
1.0, 0.5, 0.1 me/l. Disconnect the diiution loop and %eep

the remaining manifold unchangsed.

Calculations

8.1

¥}
AN ]

The AutcAnalyzers are connected tc 2 computer which receives
The respcriss signal from the colorimeter.  After the wype of
curve fit is selszcted by the operator. the computer caiculates

Obtain a

Subsequently wash

Complete

the calibration curve by least squares method and generates

concentratisn values for the samples. quality control solution.

and laboratory blanis.

The respornse signal from the r‘ol.vrimter is also connected o

a strip chart recordsr. The chart can be used wo calculate
concentration values by use of the asverlay. The standard

ourve is prepared on the overlav bv plotting the peak heights
concentratiosn
wealt heights

noTw

of standards against imown concsntrations., The
of the samples z2re obtained by ~cmparing sample
with the standard ~wuve. The ztandard -urve iz
throughout the working range.

ity Control

"’he following are znalyzed for every 20 samples
ality control samples

Duplicates

Spiked zamples

Blanis

£ L0 PY s

linear
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3.2 Internal audits using USEPA ampules.
3.3 Interlaboratory studies sponsored by USEPA.
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NITROGEN, TOTAL KJELDAHL
(Ultramicro Semiautomated Method)

ISBH Code No. TKN-B-1-88
STORET NO. 00625

l. Scope and Application

1.1

1.2

1.3

This method is applicable to drinking water, surface
water, domestic and industrial wastes.

The digested samples are analyzed by automated
spectrophotometry at the rate of approximately 40 samples
per hour.

The working range for the nitrogen is 0.1 to 10 mg/l,
however, this range can be altered by modification of the
digest volume or the manifold configuracion.

2. Summary of Method

2.1

2.2

The manual digestion of the organic nitrogen is done in a
Technicon block digestor. The method of choice is the
use of fuming sulfuric acid in the presence of mercuric
oxide catalyst to convert the organic nitrogen compounds
to ammonia. The addition of potassium sulfate to the
Kjeldahl method increases the digestion rate. The
procedure converts nitrogen components of biological
origin such as amino acids, proteins and peptides to
ammonia, but may not convert the nitrogenous compounds,
of some industrial wastes such as amines, nitro compounds,
hydrazones, oximes, semi-carbazones and some refractory
tertiary amines.

The digested nitrogen compounds are analyzed for ammonia
by a modification of the automated phenate method. In

the phenate method, the indophenol blue reaction occurs

as the ammonia reacts with the phenol and the hypochlorite
to form a blue color. Sodium nitroprusside is used to
intensify the color.

3. Sample Handling and Preservation

3.1

3.2

Samples should be preserved with 2 ml of 50 percent HZSO
per liter. Preserved samples should be analyzed as sdon
as possible.

Samples should be collected and stored in polyethylene
bottles. Maximum holding time is 28 days.

......
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4. Interferences
4.1 Metals, such as mercury, complex ammonia and cause low
results.
4.2 Substances, mostly metals, which are insoluble in basic
solution can cause turbidity interference,
4.3 Metals such as manganese, which have two readily availlable

oxidation states, catalyze the indophenol reactiom and
can enhance the color formationm.

4.4 The addition of chelating agents such as ¢itrace, EDTA,
tartrate, and combinations of these, effec¢tively decomplex
the ammonia and complex the metals.

4,5 Nitroprusside has been found to stabilizeéche indophenol
reaction and avoid sensitivity variations caused by
metals.

5. Apparatus

5.1 Technicon BD-40 Block Digestor.

5.2 Pyrex Test Tubes, Folin-Wu Digestion Tubeg, 25 x 200 mm.
5.3 Vortex Genie Mixer.

5.4 Technicon #114-0009-02 Rack (Modified).

5.5 Sampler IV.

5.6 Analytical Cartridge (NH3-N) AA II. i

5.7 " Proportioning Pump III.

5.8 Heating Bath, 40° C., AA I.

5.9 Colorimeter, 15 mm Flow Cell, S10 Phototube, 630 nm Filters.
5.10 Recorder.

5.11 Sulfuric Acid Trap (for air purification)

6. Reagents

All chemicals are ACS "Reagent' grade and all reagent water is
deionized and distilled.

6.1 Digestion Solution: Dissolve 2 gm HgO in 25 ml of 6N HZSOA’
Add 200 ml of conc. HZSO to 500 ml of the reagent water.
While the strong acid soiution is still hot, 134 gm of
K,S0, are dissolved in it and then the HgO solution is added.
Cool the solution, bring to | liter with reagent water
and store above 20° C. (No precipitation should occur.)

-2~



7.

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Procedure

7.1

7.2

7.3

M-21

Dilution Solution: Dilute 6.6 ml of 19 N (.0 percent)
NaOH to | liter with reagent wacer.

(Replace sodium potassium tartrate solution with the
following EDTA reagent.) Disodium ethylenediaminetetra-
acetate (EDTA), (5 percent): Dissolve 50 g EDTA
(disodium salt) and 20 ml 50 percent sodium hydroxide in
l liter of distilled water.

Alkaline Phenol Soclution: Dissolve 80 ml of phenol and
40 ml of 50 percent sodium hydroxide in 800 ml of reagent
water, cool, and dilute to 1 liter. Store at 4° C.

Sedium Hypochlorite Solution: Dilute 25 ml of a bleach
solution containing 5.25 percent NaOCl to 250 ml with
distilled water. Prepare daily!

Sodium Nitroprusside Reagent: Dissolve 0.5 gm of sodium
nitroprusside in 900 ml of reagent water and dilute to
1 liter. Store at 4° C.

Quality Control Sample: Solution of nicotinic acid of
the desired strength.

Stock Ammonia Solution: Dissolve 3.819 gm of anhydrous
ammonium chloride, dried at 105° C, in ammonia free water
and dilute to 1 liter. (1 ml = 1 mg Nﬁj-N.)

Intermediate Standard: Dilute 100 ml of stock solution
(6.8) to 1000 ml with ammonia free water. (1l ml = 0.1 ug
NH3-N.) Prepare daily.

Working Standards: Prepare daily.

mg/1 NH,-¥
0.1
0.5
2.0
5.0
7.5
10.0

Place 20 ml of preserved sample into the digestion tube
(1f cthe sample is nonhomogeneous, blend in a homogenizer
before digestion) and place tube in the digestion rack.

Place 4-8 teflon boiling stones in each tube and 2 aml of
digestion solution in each sample.

With each rack of samples, blanks (distilled deionized

water), a series of standards, and two quality control
samples should be included.

~3=
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7.6

7.7

7.8

7.9

7.10

7.11
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Place the rack of tubes in the block digestor and increase
the time-temperature sectings at the following rate:

7.4.1 Evaporate at a block temperature of 200° C. for
about 1 1/2 hour.

7.4.2 Increase temperature to 370° C. and digest for
about 2 1/2 hours.

Remove the rack of tubes, cool for at least 5 minutes,
and add 20 ml of hot reagent water before the samples
solidify. Mix samples on a vortex mixer.

The analytical cartridge and reagent tubes are set up
according to the schematic (Figure 1l).

The colorimeter, recorder, and other equipment are warmed
up for approximately 30 minutes with the reagents feeding
through the lines.

A baseline 1s run with all reagents in place and the
sampler wash solution feeding through the sample line.

The span of the instrument is synchronized by using the
maximum standard and the zero concentratibn.

The standards are arranged in the sample tray in increasing
concentration and the unknown samples, which are digested,
are then placed in the sampler tray. Also included in the
tray are quality control samples, duplicates, and blanks.

The sample line is switched to the sampler and the
analytical run is started.

8. Calculations

8.1

8.2

The AutoAnalyzers are connected to a computer which
receives the response signal from the colorimeter. After
the type of curve fit is selected by the operator, the
computer calculates the calibration curve by least
squares method and generates concentration values for the
samples, quality control solution, and laboratory blanks.

The response signal from the colorimeter is also connected
to a strip chart recorder. The chart can be used to
calculate concentration values by use of the overlay.

The standard curve 1s prepared on the overlay by plotting
the peak heights of standards against known concentrations.
The concentrations of the samples are obtained by comparing
sample peak heights with the standard curve. The standard
curve is not linear throughout the working range.
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9. Precision and Accuracy

Detection Limit: This is defined as three times the
standard deviation of the blank as determined by replicate
blank analyses and the results of the blank for each run.
Our detection limit at present is 0.1 mg/l N.

The precision and accuracy data for this analysis is
obtained from the quality controls and real sample
duplicates which are run 5-10 percent of the time.

Control limits are calculated at *3 standard deviations
from the mean value of the quality control standards.

A spiked sample is analyzed for every 20 éamples.

10. References

9.1
9.2
9.3
9.4
10.1
10.2

kwodaB8s >
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Ultramicro Semiautomated Method for Simultaneous Determination
of Total Phosphorus and Total Kjeldahl Nitrogen in

Wastewaters, Andrea M. Jirka, Mark Carter, Dorothy May,
and Frederic Fuller, Environmental Science and Technology,
p. 1038, Vol. 10, No. 10, October, 1976.

Methods for Chemical Analysis of Water and Wastes, EPA,

p. 351.2, 1983.
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PHOSPHORUS, ALL FORMS
(Colorimetric, Automated, Ascorbic Acid)
ISBH Modification, 1983 EPA Manual

ISBH Code No. P-A-1-88
STORET NO. See Section 4
Approved for NPDES

Application

1.1

1.2

1.3

These methods cover the determination of specified forms
of phosphorus in drinking, surface and saline waters,
domestic and industrial wastes.

The methods are based on reactions that are specific for

the orthophosphate ion. Thus, depending on the prescribed
pre-treatment of the sample, the various forms of phosphorus
given in Figure | may be determined. These forms are
defined in Section 4.

1.2.1 Except for in-depth and detailed studies, the
most commonly measured forms are phosphorus and
dissolved phosphorus, and orthophosphate and
dissolved orthophosphate. Hydrolyzable phosphorus
is normally found only in sewage-type samples.
Insoluble forms of phosphorus are determined by
calculation.

The methods are usable in the 0.03 to 2.0 mg P/l range.
Approximately 40 samples per hour can be analyzed.

2. Summary of Method

2.1

2.2

Ammonium molybdate and aantimony potassium tartrate react

in an acid medium with dilute solutions of phosphorus to
form an antimony-phospho-molybdate complex. This complex
is reduced to an intensely blue-colored complex by ascorbic
acid. The color is proportional to the phosphorus
concentration.

Only orthophosphate forms a blue color in this test.
Polyphosphates (and some organic phosphorus compounds)
may be converted to the orthophosphate form by manual
sulfuric acid hydrolysis. Organic phosphorus compounds
may be converted to the orthophosphate form by manual
persulfate digestion. The developed color is measured
automatically on the AutoAnalyzer.

3. Sample Handling and Preservation

3.1

3.2

If benthic deposits are present in the area being sampled,
great care should be taken not to include these deposits.

Sample containers may be of plastic material; such as
cubitainers, or of Pyrex glass.

.gaﬁs
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If the analysis cannot be performed the same day of
collection, the sample should be preserv#d by the addition
of 2 ml 50 percent H,SO, per liter and refrigeration at

4° C. Maximum holdifig fime is 28 days.

4. Definitions and Storet Numbers

4.1

4.2

Total Phosphorus (P): All of the phosphorus present in
the sample regardless of form, as measured by the persulfate
digestion procedure (00665).

4.1.1 Total Orthophosphgse (P-ortho): Inorganic
phosphorus [(PO,) ~] in the sample as measured
by the direct colorimetric analysis procedure
(70507).

4.1.2 Total Hydrolyzable Phosphorus (P-hydro):
Phosphorus in the sample as measured by the
sulfuric acid hydrolysis procedure, and minus
predetermined orthophosphates. This hydrg%yzable
phosphoggs includes polyphosphates (PZO )
(P,0,,) ~, etc. plus some organic phospﬁorus
(036489) . :

4.1.3 Total Organic Phosphorus (P-org): Phosphorus
(inorganic plus oxidizable organic) in the
sample as measured by the persylfate digestion
procedure, and minus hydrolyzable phosphorus
and orthophosphate (00670). .

Dissolved Phosphorus (P-D): All of the phosphorus
present in the filtrate of a sample filtered through a
phosphorus—-free filter of 0.45 micron pore size and
measured by the persulfate digestion procedure (00666).

4.2.1 Dissolved Orthophosphate (P-D)!{ As measured by
the direct colorimetric analysis procedure
(00671).

4.2.2 Dissolved Hydrolyzable Phosphorus (P-D, hydro):
As measured by the sulfuric acid hydrolysis
procedure and minus predetermined dissolved
orthophosphates (00672).

4.2.3 Dissolved Organic Phosphorus (P-D, org): As
measured by the persulfate digestion procedure,
and minus dissolved hydrolyzable phosphorus and
orthophosphate (00673).



6.

M-29

4.3 The following forms, when sufficient amounts of phosphorus
are present in the sample to warrant such consideration,
may be calculated: :

4.3.1 Insoluble Phosphorus (P-I)=(P)-(P-D) (00667).

4.3.1.1 Insoluble orthophosphate
. (P-1, ortho)=(P, ortho)-(P-D, ortho)
(00675).

4.3.1.2 1Insoluble Hydrolyzable Phosphorus
(P-I, hydro)=(P, hydro)-(P-D, hydro)
(00675).

4.3,1.3 Insoluble Organic Phosphorus (P;I,
org)=(P, org)-(P-D, org) (00676).

4.4 All phosphorus forms shall be reported as P, mg/l, to the
second place.

Interferences

5.1 No interference is caused by copper, iron, or silicate at

concentrations many times greater than their reported
concentration in sea water. However, high iron
concentrations can cause precipitation of and subsequent
loss of phosphorus.

5.2 The salt error for samples ranging from 5 to 20 percent
salt content was found to be less than 1 percent.

5.3 Arsenate is determined similarly to phosphorus and should
be considered when present in concentrations higher than
phosphorus. However, at concentrations found in sea
water, it does not interfere.

5.4 Sample turbidity must be removed by filtration prior to
analysis for orthophosphate. Samples for total or total
hydrolyzable phosphorus should be filtered only after

digestion. Sample color that absorbs in the photometric
range used for analysis will also interfere.

Apparatus
6.1 Technicon AutoAnalyzer consisting of:
6.1.1 Sampler.
6.1.2 Analytical Cartridge (AAII).
6.1.3 Proportioning pump.

6.1.4 Heating bath, 37° C.



7.

6.2

6.3

Reagents
7.1

7.2

7.4

7.5
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6.1.5 Colorimeter equipped with 15 or 50 mm tubular
flow cell. |

6.1.6 660 om filter.

6.1.7 Recorder.

6.1.8 A/D Converter.
Autoclave.

Acid-washed glassware: All glassware used in the
determination should be washed with l:1 HCl and rinsed
with distilled water. The acid-washed glassware should
be filled with distilled water and treated with all the
reagents to remove the last traces of phosphorus that
might be absorbed on the glassware. Preferably, this
glassware should be used only for the determination of
phosphorus and after use it should be rin:cd with distilled
water and kept covered until needed again, If this is
done, the treatment with l:1 HCl and reagents is only
required occasionally. Commercial detergéent should never
be used.

Sulfuric acid solution, 5 N: Slowly add 70 ml of comc.
HZSO4 to approximately 400 ml of distilled water. Cool
to room temperature and dilute to 500 ml with distilled
water. |

Antimony potassium tartrate solution: Weigh 0.3 g

K(SbO)C,H,0,.°1/2H 0, dissolve in 50 ml digtilled water in
100 ml 3oiu8etric flask, dilute to volume, Store at 4° C.

Ascorbic acid, 0.1 M: Dissolve 1.8 g of ascorbic acid in
100 ml of distilled water. (Make fresh daily.)

Combined reagent: Mix the above reagents in the following
proportions for 100 ml of the mixed reagemt: 50 ml of
5NH SO (7.1), 5 ml of antimony potassium tartrate
solution (7 2), 15 ml of ammonium molybdate solution
(7.3), and 30 ml of ascorbic acid solution (7.4). Mix
after addition of each reagent. All reagents must reach

room temperature before they are mixed and must be mixed
in the order given. If turbidity forms in the combined
reagent, shake and let stand for a few miputes until the
turbidity disappears before processing. This volume is
sufficient -for 4 hours operation. Since the stability of
this solution is limited, it must be freshly prepared for
each run.
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Note: A stable solution can be prepared by not
including the ascorbic acid in the combined
reagent. If this is done, the mixed reagent
(molybdate, tartrate, and acid) is pumped
through the distilled water line and the
ascorbic acid solution (30 ml of 7.4 diluted to
100 ml with distilled water) through the
original mixed reagent line.

7.6 Sulfuric acid solution, 11 N: Slowly add 310 ml conc.
HZSO to 600 ml distilled water. When cool, dilute to
1%11ker.

7.7 Ammonium persulfate.

7.8 Acid wash water: Add 40 ml of sulfuric acid solution

(7.6) to 1 liter of distilled water and dilute to 2 liters.
(Not to be used when only orthophosphate is being determined.)

7.9 Phenolphthalein indicator solution (5 g/l): Dissolve
0.5 g of phenolphthalein in a solution of 50 ml of ethyl
or isopropyl alcohol and 50 ml of distilled water.

7.10 Stock phosphorus solution: Dissolve 0.4393 g of pre-dried
(150° C. for 1 hour) KH, PO, in distilled water and dilute

to 1000 ml. 1 ml = 0.1%mg"P.

7.11 Standard phosphorus solution: Dilute 50 ml of stock
solution (7.10) to 1000 ml with distilled water.
1l ml = .005 mg P.

7.12 Prepare a series of standards by diluting suitable
volumes of standard solutions to 200 ml with distilled
water. The following dilutions are suggested:

ml of Standard

Phosphorus Solution ug P/1
20 ml of 0.3 ppm 0.03
20 m1 of 0.5 ppm 0.05
20 m1 of 1.0 ppm 0.1
40 ml of 1.5 ppm 0.3
20 ml of 5.0 ppm 0.5
40 ml of 5.0 ppm 1.0
60 ml of 5.0 ppm 1.5

7.13 Sodium chloride solution: Dissolve 20 g NaCl and 4 drops

of Levor V in 1 liter of distilled water.
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Procedure
8.1 Phosphorus

8.1.1 Add 0.5 ml of sulfuric acid solution (7.6) to a
30 ml sample in a 25 x 150 mm culture tube.

8.1.2 Add 0.4 g of ammonium persulfate.

8.1.3 Heat for 20 minutes in an autoclave at 121° C.
(15-20 psi).

8.1.4 Determine phosphorus as outlined in (8.3.2)
with acid wash water (7.8) in wash tubes.

8.2 Hydrolyzable Phosphorus

8.2.1 Add 0.5 ml of sulfuric acid solution (7.6) to a
30 m1 sample in a 25 x 150 mm culture tube.

8.2.2 Heat for 30 minutes in an autoclave at 121° C.
(15-20 psi).

8.2.3 Cool and dilute the sample to 50 ml. If sample
is not clear at this point, filter.

8.2.4 Determine phosphorus as outlined in (8.3.2)
with acid wash water (7.8) in wash tubes.

8.3 Orthophosphate |
\

8.3.1 Add 1 drop of phenolphthalein indicator solution
(7.9) to approximately 50 ml of 'sample. 1If a
red color develops, add sulfuric acid solution
(7.6) drop-wise to just dischar the color.
Acid samples must be neutralized with 1 N
sodium hydroxide (40 g NaOH/1).

8.3.2 Set up manifold as shown in Figure 1 AA II.

8.3.3 Allow both colorimeter and recorder to warm up
for 30 minutes. Obtain a stable baseline with
all reagents, feeding distilled water through
the sample line.

8.3.4 For the AA II system, use a 40/hr, 2:1 cam, and
a common wash.

8.3.5 Place standards in sampler in order of decreasing
concentration. Complete filling of sampler
tray with unknown samples.

8.3.6 Switch sample line from distilled water to

sampler and begin analysis.

-6~
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9. Calculation
9.1 Prepare a standard curve by plotting peak heights of
processed standards against known concentrations.
Compute concentrations of samples by comparing sample
peak heights with standard curve. Any sample whose
computed value is less than 5 percent of its immediate
predecessor must be rerun.
9.2 Data reduction is also done on computer support equipment.
10. Quality Comtrol
10.1 The following are analyzed for every 20 samples:
1. Quality control sample.
2. Duplicate
3. Spiked sample.
4, Blanks.
10.2 Internal audits using USEPA ampules.
10.3 Interlaboratory studies sponsored by the USEPA.
11. References
iI1.1 Murphy, J., and Riley, J., A Modified Single Solution for
the Determination of Phosphate in Natural Waters, A4nal.
Chem. Acta., 27, 31, 1962.
11.2 Gales, M., Jr., Julian, E., and Kroner, R., Method for
Quantitative Determination of Total Phosphorus in Water,
Jour AWWA, 58, No. 10, 1363.
11.3 Lobring, L. B., and Booth, R. L., Evaluation of the
AutoAnalyzer II; A Progress Report, Technicon Internmational
Symposium, June 1972, New York, NY.
11.4 Annual book of ASTM Stamdards, Part 31, Water,
Standard D515-72, p. 388, 1976.
[1.5 Standard Methods for the Examination of Water and Wastewater,
16ch Edition, p. 450, Method 424G, 1975.
11.6 Methods for Chemical Analysis of Water and Wastes,
p. 365.1, 1983.
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SOLIDS, FILTERABLE (DISSOLVED)
(EPA Yethod, 1983)
ISBH Code No. SG-A-1-88
STORET No. 70300 (180° C.)
00515 (105° C.)
Approved for NPDES

1. Scope and Application

1.1

1.2

This method is applicable to surface waters, domestic and
industrial wastes, and saline waters.

The practical range of the determination is 10 mg/l to
20,000 mg/1. ‘

2. Summary of Method

2.1

A well-mixed sample is filtered through a standard glass
fiber filter. The filtrate is evaportated and dried to
constant weight at 180° C.

3. Definitions

3.1

Filterable solids are defined as those solids capable of
passing through a standard glass fiber filter and dried
to constant weight at 180° C.

4. Sample Handling and Preservatiom

4.1 Samples should be analyzed as soon as practicable.

Maximum holding time is 48 hours.
S. Interferences

5.1 Highly mineralized waters containing significant
concentrations of calcium, magnesium, chloride and/or
sulfate may be hygroscopic and will require prolonged
drying and desiccation and quick weighing. .

5.2 Samples containing high concentrations of bicarbonate
will require careful and possible prolonged drying at
180° C. to insure that all the bicarbonate is converted
to carbonate.

5.3 Too much residue in the evaporating dish will crust over

and entrap water that will not be driven off during
drying. Total residue should be limited to about 200 mg.

REBEL =
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7.

Aggara:us

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Procedure

7.1

7.2

7.3

7.4

M-31

Glass fiber filter, 4.7 cm or 2.2 cm, without organic
binder, Reeve Angel type 984 H, Gelman type A, or equivalent.

Filter holder, membrane filter fumnel or Gooch crucible
adapter.

Suction flask, 500 ml.

Gooch crucibles, 25 ml (if 2.2 cm filter is used).

Evaporating dishes, porcelain, 100 ml volume. (Vycor or
platinum dishes may be substituted).

Steam bath.
Drying oven, 180° C * 2° C.
Desiccator.

Analytical balance, 200 g capacity, capabie of weighing
to 0.1 mg.

Preparation of glass fiber filter disc: lace the disc
on the membrane filter apparatus or insert into bottom of
a suitable Gooch crucible. While vacuum |s applied, wash
the disc with three successive 20 ml volumes of distilled
water. Remove all traces of water by continuing to apply
vacuum after water has passed through.

to 550° C. for one hour in a muffle furnate. Cool in
desiccator and store until needed. Weigh|immediately
before use.

Preparation of evaporating dishes: Heat Fhe clean dish

Assemble the filtering apparatus and begin suction.

Shake the sample vigorously and rapidly transfer 100 ml

to the funnel by means of a 100 ml volumetric cylinder.

If suspended matter is low, a larger volume may be filtered.

Filter the sample through the glass fiber filter and
continue to apply vacuum for about three minutes after

~ fileration is complete to remove as much water as possible.

7.5

7.6

Transfer 100 ml (or a larger volume) of the filtrate to a
weighed evaporating dish and evaporate to dryness omn a’
steam bath.

Dry the evaporated sample for at least one hour at

180° C. = 2° C. Cool in a desiccator and weigh. Repeat
the drying cycle until a constant weight is obtained or
until weight loss is less than 0.5 mg.

-2-
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Note: The filtrate from the test for SOLIDS,
NONFILTERABLE, may be used for this determination.

Calculation

8.1

Filterable solids, mg/l =

Calculate filterable solids as follows:

(Wt. of dried residue + dish)-(wt. of dish) x 1000

Volume of filtrate used

Quality Control

9.1 The following are analyzed for every twenty (20) samples:
L. Quality control sample.
2. Duplicate.
3. Blank.
9.2 Internal audits using USEPA ampules.
9.3 Interlaboratory studies sponsored by USEPA.
References
10.1 Standard Methods for the Examination of Water and Wastewater,
16ch Edition, p. 95, Method 209B, 1985.
10.2 Methods for Chemical Analysis of Water and Wastes, 1983
Environmental Protection Agency, p. 160.1.
10.3 Federal Register, Vol. 38, No. 199, (October 16, 1973),

Part II, EPA, Water Programs.
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SOLIDS, NONFILTERABLE (SUSPENDED)
(EPA Method, 1983)

ISBH Code No. SNF-A-1-88
STORET No. 00530
Approved for NPDES

Scope and Application

1.1 This method is applicable to surface waters, domestic and
*  industrial wastes, and saline waters.

1.2 The practical range of the determination is 10 mg/l to
20,000 mg/l.

Summary of Method

2.1 A well-mixed sample is filtered through a standard glass
fiber filter, and the residue retained om the filter is
dried to constant weight at 103-105° C.

Definitions

3.1 Nonfilterable solids are defined as those solids which
are retained by a standard glass fiber filter and dried
to constant weight at 103-105° C.

Sample Handling and Preservation

4.1 Nonhomogeneous particulates such as leaves, sticks, fish,
and lumps of fecal matter should be excluded from the sample.

4.2 Preservation of the sample is not practical; analysis should

T febie sy T TS g
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begin as soon as possible. Maximum holding time is seven days.

Interferences

5.1 Too much residue on the filter will entrap water and may
require prolonged drying.

Apparatus
6.1 Glass fiber filter discs, 4.7 cm or 2.2 cm, without
organic binder, Reeve Angel type 984 H, Gelman type A, or
equivalent.
6.2 Filter holder, membrane filter funnel or Gooch crucible
adapter.
6.3 Suction flask, 500 ml.

6.4 Gooch crucibles, 25 ml (if 2.2 cm filter is used).

6.5 Drying oven, 103-105° C.
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6.7

7. Procedure

7.1

7.2

7.3

M-32

Desiccator. _
Analytical balance, 200 g capacity, capable of weighing
to 0.1 mg.

Preparation of glass fiber filter disc: Place the disc
on the membrane filter apparatus or insert into bottom of
a suitable Gooch crucible. While vacuum fis applied, wash
the disc with three successive 20 ml volumes of distilled
water. Remove all traces of water by continuing to apply
vacuum after water has passed through. Remove filter
from membrane filter apparatus or both crucible and
filter if Gooch crucible is used, and dry in a muffle
furnace at 550° C. for one hour. Remove to desiccator
and store until needed. Weigh immediately before use.

Assemble the filtering apparatus and begin suction.

Shake the sample vigorously and rapidly transfer 100 ml

to the funnel by means of a 100 ml volumetric cylinder.

If suspended matter is low, a larger volume may be filtered.

Carefully remove the filter from the membrane filter
assembly. Alternatively, remove crucible and filter from
crucible adapter. Place in drying oven and dry at
103-105° C. to constant weight.

1

8. Calculations .

8.1

Nonfiltera
Solids

Calculate nonfilterable solids as followss
(mg) (mg)
ble

(We. of filter + residue)-(wt. of filter) x 1000

mg/1l = ml of sample filtered

9. Quality Control

9.1

9.2

9.3

Blanks and duplicates are analyzed for every twenty (20)
samples.

Internal audits using USEPA ampules.

Interlaboratory studies sponsored by USEPA.

10. References

10.1

10.2

LvviAls S ;2 10.3
2-3-%¢
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Standard Methods for the Examination of Wéter and Wastewater,

l16¢h Edition, p. 96, Method 209C, 1985.

Methods for Chemical Analysis of Water and Wastes,

1983 Environmental Protection Agency, p. lL60.2.

Federal Register, Vol. 38, No. 199, (October 16, 1973),
Part II, EPA, Water Programs.
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SULIIS, VULATILE

(TPA Method. 1943}

ISBH Code No. 3V-A-4-37

STORET No. 00508 (8T
0C520 (SE)
(0835 (3NF)

Approved for NPDES

Scope and Application

1.1 This methoc d-=t:=rmm=s the weight of solid material cembustible
at 55ij E:g C.

s
o

The test is usefll in obtaining a rough approximaticn of the
amount of organic matter present in the solid fraction of
sewage, activated sludge, industrial wastes, or bottom sediments.

Summary of Method

2.1 The residue obtained from the determination of total. suspended,
or dissolved solids is ignited at 550 Deg. C. in a muffle furnace.
The loss of weight on ignition is revorted as mg/l volatile
solids.

Comments

3.1 The test is subject to many =rrors due to loss of water of
crystallization, loss of volatile organic matter prior to combustion,
incomplete oxidation of certain complex organics,
and decomposition of mineral salts during combustion.

3.2 The results should not be considered an accurate measure of
organic carbon in the sample, but may be useful in the control
of rlant orverations.
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SULFATE
(Methylthymol Blue Automated Method)
(16th Edition "Standard Methods")

ISBH Code No. 504—8-1—88

STORET No. 00945
Approved for NPDES

1. Scope and Application

1.1

1.2

This method is applicable to potable, surface, and saline
waters as well as domestic and industrial wastes.

The method is suitable for a range of 5 ~ 100 mg/1 SO&'
This range can be modified by making changes in the
sulfate manifold. Approximately 40 samples per hour can
be analyzed.

2. Summary of Method

2.1

In this method for determining sulfate, it is necessary
to remove interference by passing the sample through a
cation-exchange column. The sample containing sulfate is
then reacted with barium chloride to form barium sulfate
at a pH of 2.5 to 3.0. Excess barium reacts with
methylthymol blue to form a blue-colored chelate at a pH
of 12.5 to 13.0. The uncomplexed methylthymol blue is
gray in color, and when it is chelated with barium it
forms a blue color. Initially the barium chloride and
methylthymol blue are present in equimolar amounts.
Therefore, the amount of uncomplexed methylthymol blue is
equal to the sulfate present.

3. Sampling and Handling

3.1
3.2
3.3

3.4

No preservative is needed.
Samples are collected in polyethylene bottles.
Samples should be stored at low temperature (4° C.).

Maximum holding time is 28 days.

4., Interference

4.1

Color, turbidity, cations such as calcium, aluminum, and
iron interfere, but are removed by the cation-exchange

column.



5.

6.

Aguara:us
5.1

Reagents
6.1

6.2

6.3

6.4

6.5

6.6

M-36

Technicon AutoAnalyzer consisting of:
5.1.1 Sampler I with 40/hr - 1:1 cam.
5.1.2 Sulfate Manifold.

5.1.3 Ptoporc£oning Pump.

5.1.4 Colorimeter equipped with 50 mm tubular
flow-cell and 460 nm filters.

5.1.5 Recorder.

5.1.6 A/D Converter.

t

Barium Chloride Solution: Dissolve 1.526 gm BaClz.ZHZO
in 900 ml of distilled water and dilute to 1 liter.
Store in a polyethylene bottle.

Hydrochloric Acid, 1.0 N Solution: Add 83 ml of cone.
HC1 to 800 ml of distilled water and dilute to 1 liter.

- {
Methylthymol Blue solution: Dissolve 0.1182 gm of
methylthymol blue in 25 ml of barium chloride solution
(6.1). Add 4 wml of 1.0 N HC1 solution (6.2), which
produces a bright orange color. Add 71 of distilled
water and dilute to 500 ml with ethanol (95 percent
reagent grade). The pH of this solution should be 2.6.
Store in a brown glass bottle in the refrigerator and
prepare weekly.

Buffered EDTA Solution: Dissolve 6.75 NH,C1l in 500 ml
of distilled water. Add 75 ml of conc. NH Oﬁ and dilute
to 1 liter with distilled water. Add and éissolve 40 gm
of tetrasodium EDTA. Store in a polyethylene bottle.

Sodium Hydroxide, 0.18 N Solution: Add 12 ml of 50 percent
NaOH to 800 ml of distilled water and dilute to 1 liter.
Prepare fresh weekly.

Stock Sulfate Solution, 100 mg/l: Dissolve 1.479 gm of
anhydrous Nazso4 in 500 ml of distilled water and dilute
to 1 liter.



7.

6.7

6.8

Procedure

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

M-36

6.6.1 Prepare a series of working standards by
diluting volumes of stock solution to 200 ml
with distilled water. The following
concentrations are suggested:

ng/1 SOi

5.
10.
20.
40.
60.
80.
100.

Ion-exchange Column: The column is made of a length of
glass tubing 7.5 inches long x 2.0 mm ID x 3.6 mm OD.
Wash the cation-exchange resin three times with distilled
water to remove the fines. Next fill the column with the
resin, being careful not to allow air to become trapped
in the column. Place glass wool plugs in each end to
prevent resin from escaping. Use Bio Rex 70, 20-50 mesh,
Na+ form.

Dilution Water: Distilled water.

No advance sample preparation is required. Set up the
manifold as shown in the schematic (Figure 1).

Allow the colorimeter and recorder to warm up for 30 minutes.

Run a baseline with all reagents, feeding distilled water
through the sample line, then place the cation-exchange
column in place. Adjust the colorimeter to obtain a
stable baseline and set the span on the recorder to
obtain the working range.

Sample at the rate indicated on the schematic.
Place the working standards in the sampler tray in
increasing order of sulfate concentration. Complete

filling the sampler tray with unknown samples.

Run at least two quality control samples and two duplicate
samples in each tray.

Start the sample run once a stable baseline is obtained.
At the end of the sample run the system should be purged
with a solution of buffered EDTA. This can be done by

placing the methylthymol blue line and the NaOH line in
water fpor a few minutes and then into the EDTA for ten

-3-



M=~36

ninutes. Then wash with water for fifteen minutes before
shutting down. Remove the resin colummn while full of
water if it is to be used again. Rinsing also with

1.0 N HC1 in the same manner as EDTA aids in removal of
build-up in the flow-cell.

8. Calculations

8.1 The AutoAnalyzers are connected to a computer which
receives the response signal from the colbrimeter. After
the type of curve fit is selected by the operator, the
computer calculates the calibration curve by least
squares method and generates concentration values for the
samples, quality control solution, and laboratory blanks.

8.2 The response signal from the colorimeter is also connected
to a strip chart recorder. The chart canl be used to
calculate concentration values by use of the overlay.

The standard curve is prepared on the overlay by plotting
the peak heights of standards against knowm concentratioms.
The concentration of the samples are obtained by comparing
sample peak heights with the standard curve. The standard
curve 1s not linear throughout the working range.

9. Quality Control

9.1 The following are analyzed for every 20 samples:

1. Quality control sample.
2. Duplicate.
3. Spiked sample.

4. Blanks.
9.2 Internal audits using USEPA ampules.
9.3 Interlaboratory studies sponsored by the LSEPA.

10. References

10.1 Standard Methods for the Examination of Water and Wastewater,
16th Edition, p 468, Method 426D, 1985.

10.2 Technicon Industrial Systems. Sulfate in Water and
Wastes, (Industrial Method AA II 118~71W), December 1972.
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Appendix E
FIELD TESTING PROCEDURES



METHOD:

REFERENCE :

Date: 03/17/89
Revision: 2
Page: 1

FIELD MEASUREMENT OF pH

Electrometric

Methods for Chemical Analysis of Water and
Wastes, U.S. EPA, Method 150.1, 1983

SENSITIVITY: 0.1 pH unit

RANGE : 1 to 12 pH units
SAMPLE
HOLDING TIME: Less than 6 hours
REAGENTS
o pH buffer solutions for pH 4, 7, and 10
o Deionized water in squirt bottle
APPARATUS
o PH meter
o Combination electrodes
o Beakers
(o} Glassware that has been washed with soap and
water, rinsed twice with hot water, and rinsed
twice with deionized water
CALIBRATION

1. Place electrode in pH 7 buffer solution.

2. Allow meter to stabilize and then turn calibration dial
until a reading of 7.0 is obtained.

3. Rinse electrode with deionized water and place it in a

pH 4

or pH 10 buffer solution.

4. Allow meter to stabilize again and then turn slope

adjus

tment dial until a reading of 4.0 is obtained for

the pH 4 buffer solution or 10.0 for the 10 pH
solution.
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5. Rinse electrode with deionized water and place in pH 7
buffer. If meter reading is not 7.0, repeat Steps 2 to
5.
PROCEDURE

1. Before going into the field:
a) Check batteriés.

b) Do a quick calibration at pH 7 and 4 to check
electrode.

c) Obtain fresh solutions.

2. Calibrate meter using calibration procedure.

3. Pour the sample into a clean beaker.

4, Rinse electrode with deionized water between samples.

5. Immerse electrode in solution. Make sure the white KC1l
junction on side of electrode is in the| solution. The
level of electrode solution should be one inch above
sample to be measured.

6. Recheck calibration with pH 7 buffer solution after

every five samples.

ples with pH < 8, and buffers 7 and 10 for samples with pH >
8. If meter will not read pH 4 or 10, something may be
wrong with the electrode. Return it to the
explain the malfunction.

When calibrating the meter, use pH buffers 4 and 7 for sam-
E:boratory and

Measurement of pH is temperature dependent. Therefore, tem-
peratures of buffers and samples should be within about 2°C.
For refrigerated or cool samples, use refrigerated buffers
to calibrate the pH meter.

Weak organic and inorganic salts and oil and grease inter-
fere with pH measurements. If oil and grease are visible,
note on data sheet. Clean electrode with soap and water and
rinse with a 10 percent solution of HCl. Then recalibrate
meter.
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Following field measurements:

a) Report any problems.

b) Compare with previous data.

c) Clean all dirt off meter and inside case.
d) Store electrode in pH 4 buffer.

ACCURACY AND PRECISION

Accuracy and precision are dependent on the instrument used;
refer to manufacturer's manual

Expected accuracy and precision are #0.1 pH unit.

PREVENTATIVE MAINTENANCE

Refer to manufacturer's manual.
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FIELD MEASUREMENT OF SPECIFIC CONDUCTANCE
AND TEMPERATURE

METHOD: Specific Conductivity
REFERENCE: Methods for Chemical Analysis of
Water and Wastes, U.S. EPA Method 120.1, 1983
DETECTION
LIMIT: 1 umho/cm @ 25°C
RANGE: 0.1 to 100,000 umho/cm
SAMPLE

HOLDING TIME: Determine onsite or within 24 hours

REAGENTS : Distilled water in squirt bottle and standard

potassium chloride solution

APPARATUS: Conductivity meter and electrode

REAGENT PREPARATION

1. Stock Potassium Chloride (KCl) Solution (1.00 N): Dis-
solve 74.555 g KCl in distilled water and dilute to
1,000 ml in a volumetric flask.

2. Standard Potassium Chloride Solution (OJOI N): Dilute
10.0 ml of stock 1.00 N KC1 solution to 1,000 ml with
distilled water using a volumetric pipet and flask.

PROCEDURE

1. wWith mode switch at OFF position, check meter zero. If
not zeroed, use meter screw to adjust to zero.

2. Plug probe into jack on side of meter.

3. Turn mode switch to red line and turn red line knob
until needle aligns with red line on dial. If they
cannot be aligned, change the batteries.

4. Immerse probe in 0.01 N standard potassium chloride

solution. Do not allow the probe to touch the sample
container.
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5. Set the mode control to TEMPERATURE. Record the tem-
perature on the bottom scale of the meter in degrees
Celsius.

6. Turn MODE switch to appropriate conductivity scale,
(i.e., X100, X10, or X1). Use a scale that will give a
mid-range output on the meter.

7. Wait for needle to stabilize (about 15 seconds), multi-
ply reading by scale setting, and record the
conductivity. The conductivity reading must then be
corrected for temperature.

Calculate conductivity using the formula:
G25 = o
[T +0.02 (T-25)]
where:
G25 = conductivity at 25°C, umho/cm
T = temperature of sample, °C
GT = conductivity of sample at temperature T, umho/cm

Table 1 lists the values of conductivity this solution would
have if the distilled water were nonconductive. However,
since even high purity distilled water is slightly
conductive, the measured conductivity will be higher by an
amount equal to the water's conductivity.
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Table 1
CONDUCTIVITY METER CALIBRATION TABLE
Temperature Conductivity
(°c) (umho/cm)
15 1,141.5
16 1,167.5
17 1,193.6
18 1,219.9
19 1,246.4
20 1,273.0
21 1,299.7
22 1,326.6
23 1,353.6
24 1,380.8
25 1,408.1
26 1,436.5
27 1,463.2
28 1,490.9
29 1,518.7
30 1,546.7

8. Report results for the standard solution with each data
set.

9. Record the type of meter and probe useq on field sheet.

10. Rinse probe with deionized water. |

11. Wipe meter clean as necessary.

12. Repeat steps 5 through 11 for water samples.

13. After returning to laboratory, compare results with
previous data. Report problems to laboratory

personnel.

ACCURACY AND PRECISION

Accuracy and precision are dependent on the instrument used.
Refer to the manufacturer's manual. -

For the YSI Model 33 conductivity meter (per operating
manual) :
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Conductivity

Expectedl accuracy *+2.5 percent at 500, 5,000, and
50,000 plus %2 percent for probe.

Expected accuracy *3 percent at 250, 2,500, and 25,000
plus 2 percent for probe.

Temperature

Expected accuracy $0.1°C at 2°C plus probe
$0.6°C at 45°C plus probe

Probe t0.1°C at 0°C
+0.3°C at 40°C

PREVENTATIVE MAINTENANCE

Refer to manufacturer's manual.
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OVA MONITORING

OPERATION

For complete operating instructions, refer to the manufac-

turer's instruction manual.

CALIBRATION

By analyzing a gas of known concentration, the OVA is easily
calibrated. Methane in air at a concentration of 100 ppm is
typically used as the calibration mixture, although the OVA

can be calibrated to many other compounds.

Primary calibration of an OVA is performed at the factory.

CALIBRATION PROCEDURE

To calibrate an OVA in the field:

5.

Zero the instrument. ‘

|
Sample the calibration mixture and adjﬁst to proper
reading. Handle gas cylinders with care.

Next, set the calibration switch to a different range.

Sample another calibration mixture of different concen-
tration and adjust to proper reading.

Zero the instrument.

PREVENTATIVE MAINTENANCE

Refer to manufacturer's instruction manual.

QUALITY CONTROL REQUIREMENTS

Calibrated daily and precision of +30 percent.
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HNu MONITORING

OPERATION

For complete operating instructions, refer to the manufac-
turer's instruction manual.

CALIBRATION

By analyzing a gas of known concentration, the HNu is easily
calibrated. Benzene is typically used as the calibration
gas. When calibrating the HNu, always remember to:

o) Calibrate in the range to be tested.

o Deliver the calibration gas at ambient temperature
and pressure. Handle gas cylinders with care.

o Calibrate every day.

The calibration gas must be stable during the period of use
and must be at a concentration that reflects field sample
concentrations. All gas cylinders must have proper
regulators.

CALIBRATION PROCEDURE

To calibrate an HNu:

1. Identify the probe by lamp label.

2. Connect the probe.

3. Affirm the ionization potential of the calibration gas.
4. Perform a battery check.

5. Zero the HNu.

6. Sample calibration gas and adjust to proper reading.

7. Repeat steps 5 and 6.

8. If calibration cannot be achieved, the lamp must be
cleaned.

9. Replace lamp if the lamp output is too low or if the
lamp has failed.
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To obtain more than a two-point calibration, dilute the cal-
ibration gas to known concentrations and take additional
readings. ’ i

\

PREVENTATIVE MAINTENANCE

Refer to manufacturer's instruction manual.

QUALITY CONTROL REQUIREMENTS

Calibrated daily and precision of %30 percent.

GLT808/58
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Appendix F
INSTRUCTIONS FOR FILLING OUT SAMPLE DOCUMENTATION

All samples collected at Superfund sites for laboratory
analysis must follow established documentation protocol.
Adherence to this protocol provides a network of valuable
information for documenting sample identification, tracking,
and chain of custody.

GENERAL DOCUMENTATION PROCEDURES

Organization and concentration are the keys to completing
the required documents efficiently and without error. Make
certain that a suitable work area has been set aside with
ample table and floor space for the processing of forms and .
the packaging of samples. This is especially important for
large projects.

Forms and tags can be filled out in any order; however, past
experience has shown that paperwork can be completed most
efficiently and accurately if the sample identification
matrix is completed before or in conjunction with the com-
pletion of the rest of the documentation. The recommended
procedure is as follows:

1. Make or obtain a list of the samples to be packaged and
shipped on the same day and the laboratories to be
used.

2. Enter the case number, CRL number, matrix, sample num-
bers, laboratory, date sampled, and date shipped for
each sample on the sample I.D. matrix.

Note: If portions of a given sample are to be shipped
to different laboratories (e.g., for organic and
inorganic analysis), two entry lines will be required
for that sample number to accommodate the chain-of-
custody record, airbill, and traffic report numbers
corresponding to each portion of the sample.

3. Obtain the QC lot numbers of the prelabeled containers
for each sample and enter them on the sample I.D.
matrix.

4. Determine the number of shipping containers (coolers)
required for the day's shipment. This will depend on
the number of samples to be shipped, the number of con-
tainers per sample, the number of sample containers
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11.

12.
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that will fit in each cooler, and the number of labora-
tories to be used.

Note: A group of containers for a single sample should
not be split between coolers unless the portions of the
sample are to be sent to more than one laboratory for
different types of analysis.

Complete an airbill for each laboratory address.

Note: Several coolers may be shipped to the same
address under one airbill.

Shipment of medium and high concentratﬁon samples
requires the use of a special airbill, including a
shipper's certification for restricted articles.

Enter the airbill numbers on the sample I.D. matrix.

Assign a chain-of-custody record to each cooler and
determine which sample containers will be shipped in
each. i

Note: More than one chain-of-custody ﬁecord may be
needed to accommodate the number of samples to be ship-
ped in one cooler.

Assign chain-of-custody numbers to each sample by
entering these numbers on the matrix.

Reminder: Portions of samples for orgjnic and
inorganic analysis will usually be sent to separate
laboratories. Use one line on the sample I.D. matrix
for the organic portion and another line for the
inorganic portion.

If the samples are being shipped for routine analytical
service (RAS), determine the number of traffic labels
that will be needed for organics and inorganics.

Assign traffic report numbers from the labels to each
sample and enter the numbers on the sample I.D. matrix.

Assign tag numbers to each sample container for each
sample and enter the numbers on the sample I.D. matrix.

Complete one traffic report per laboratory each day (or
SAS packing lists or CRL basic data sheets) based on
the information provided on the matrix.
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Complete sample tags according to the information pro-
vided on the sample I.D. matrix and the parameters of
analysis. Place tags in groups by sample number.

Complete the chain-of-custody records based on the
information provided on the sample I.D. matrix.

Assign two custody seals to each cooler. Enter the
serial numbers of the seals in the "REMARKS" section of
each chain-of-custody form and temporarily clip seals
to the form.

Group all the paperwork associated with each cooler in
a separate clip.

Obtain full signatures of the Sample Team Leader (STL)

and initials of significant field team members (includ-
ing yourself) on the sample tags and at the top of the

chain-of-custody forms.

Prepare samples for shipment.

Following are step-by-step instructions for completing each

form.

Other items should be evident from the instructions.

SAMPLE IDENTIFICATION MATRIX (FIGURE 1)

Enter site name.

Enter project number.
Enter the case number.
Enter the CRL number.

Specify the sample matrix using the two- or three-digit
codes listed below followed by the letter L, M, or H to
indicate low, medium, or high concentration:

SS--Surface Soil
SB--Subsurface Soil
SWO~--Surface Water, Onsite
SWC--Surface Water, Creek
SDO~-Sediment, Onsite
SDC--Sediment, Creek
GW--Groundwater

0000000

Enter the sample number.
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7. Enter the organic traffic label number.
8. Enter the inorganic traffic label number.
9. Enter the chain-of-custody number.

10. Indicate the laboratory to be doing the analysis
(abbreviations may be used as they are shown on the
current laboratory list).

11. Enter the date the sample was taken: month, day, year
(no hyphen or slash, e.g., 051284).

12. Enter the shipping date.
13. Enter the airbill number of the shipment.

14. List sample tag numbers corresponding to sample con-
tainers shipped under the traffic label number listed
in either box 7 or 8.

15. List the QC lot numbers of the containers matching the
tag numbers listed in Item 14.

Note: The date recorded on this form must be suitable for
computer entry. Each entry must be flush left and must not
exceed the number of digits allowed in each section. If
portions of samples are to be sent to more than one labora-
tory for analysis, allow an entire line for each laboratory
to accommodate for the additional traffic report, chain-of-
custody, and airbill numbers.

SAMPLE TAG (FIGURE 2)

1. Enter the first six digits of the CRL sample identifi-
cation.

2. Enter the last three digits of the CRL identification
code. ’

3. Enter date of sampling.

4. Enter time of sampling (military time only).

5. Specify "grab" or "composite® sample with an "X."
6. Enter CH2M HILL sample identification code.

7. Obtain signature of sample team leader.
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8. Indicate presence of preservative with an "X."

9. Specify all parameters for analysis with an "X" for
each one.

10a. Indicate traffic label type and serial number (e.g.,
ITR number: MS 1534).

10b. Indicate case number and/or SAS number (e.g., Case
No. 1234 and/or SAS No. 5678E).

11. Leave BLANK (for laboratory use only).

12. Enter any desired analyses not listed on menu (e.gq.,
PCBs, ammonia, sulfide, etc.) and mark box with an "X."

INORGANIC TRAFFIC REPORT (FIGURE 3)

1. Enter assigned laboratory case number.
2. Enter assigned laboratory SAS number, if applicable.

3. Circle the code that describes the activity being
performed.

4a. Enter site name.

4b. Enter city and state of site.

5. Enter EPA region number (e.g., V).

6. Enter sample team leader's company/office.
7. Enter sample team leader's name.

8. Enter laboratory name and address.

9. Enter name of laboratory contact.

10. Enter date samples were taken.

11. Enter "F" for Federal Express, date of shipment, and
airbill number corresponding with the sample shipment.

12, Write on form if shipment is complete or is not
complete.

13. 1Indicate sample description with a number (e.g., 1, 2,
3, 4, 5,6, 7).
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Specify sample concentration with an L, M, or H indi-
cating contaminated concentratlon.
|+

Check requlred anal§s§s.

Speczfy special handllng to notlfy laboratory if sample
is a blank, M/s/D, field duplmcate, or duplicate.

Enter CH2M HILL sample number.

Leave BLANK (for laboratory use only)

ORGANIC TRAFFIC REPORT (FIGURE 4)

12,

13.

14,

Enter assigned laboratory case number.
Enter assigned laboratory SAS number, if applicable.

Circle the code that describes the activity being per-
formed.

Enter site naﬁe.

Enter site city and state.

Enter EPA region number (e.g., V).

Enter sample team leader's name,

Enter sample team leader's office.

Enter laboratory name and address.

Enter name of laboratory contact.

Enter date samples were taken.

Enter "F" for Federal Express, indicate date of
shipment,

and indicate airbill number corresponding to sample

shipment.

Write on form if shipment is complete or is not
complete.

Specify sample description with a number (e g., 1, 2,
3, 4, 5, 6, 7).

Specify the sample concentration with an L, M, or H.
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are reproduced at 70% of original
size.

FIGURE 5



]
2
i
:
i
g
5
i
<
H

ENVIRONMENTAL PROTECTION AGENCY

Oftfice of Enforcement

CHAIN OF CUSTODY RECORD

PﬂOf, NO. |PROJECT NAME

@

SAMPLERS: /Signoswe)

®

STATION LCCATION

/)

1

Y

OF
CON-
TAINERS

A

A Y

Received by: Sigratwe)

>

Received by: (Signeswre)
s

Bl

Received for Laborstory by:
{Signasure)

s Shpmont; Pk — Coonineior Fiakd Fiee. Yelow — Laborsiory File

NOTE: For purposes of illustration forms
are reproduced at 70% of original

®

9- 20445

FIGURE 6




Date: 10-31-88
Revision: 1
Page: F-8

3. Obtain full signature of sample team l‘ader and signed
initials of active team members (including paperwork
person) .

4. Enter last three digits of the CRL sample identifica-
- tion code.

5. List sampling dates for all samples.

6. List sampling times for all samples (military time
only).

7. Indicate "grab" or "composite" sample with an "X."
8. List CH2M HILL sample numbers.

9. Enter number of containers per sample and container
volume (e.g., 2-40 ml).

10. List analyses individually.

11. Enter column heading for traffic label number and list
serial numbers for corresponding samplé identification
codes.

12, Write in the words "CASE #:" and enter the case number.

13. Enter column heading for "“tag number" and list tag
numbers for each sample container. ‘

14. Obtain signature of sample team leader and carry out
chain~-of-custody procedures.

15. state carrier service and airbill number, lab service,
and custody seal numbers.

NOTICE OF TRANSMITTAL (FIGURE 7)

1. Enter name of team leader.

2. Enter team leader's firm name.
3. Enter CH2M HILL project number.
4. Enter case number.

5. Enter date.

6. Enter number of samples shipped.



NOTICE OF TRANSMITTAL

DATE:

TO: CH2M HILL - REM/PIT Office, Reg. V=X (WI)
310 West Wisconsin Avenue, Suite 700
P.O. Box 2090
Milwaukee, Wisconsin 53201

Attn.: Shirley Stringer

FROM: @ / @

(name) (firm)

CH2M HILL PROJECT #: (:)
Enclosed are appropriate copies of the sample documentation
forms completed under Case §# (;) for the

<:) ' 19§;?shipmsnt of (:> <:)
samples from the (22':1 locaé:;tf.:x)

O, : 10, :
GLT85/15

FIGURE 7
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7. Enter matrix of samples.

8. Enter the site name in words.

9. Enter the location of the site (city, state).
FIELD LOG BOOK

All information pertinent to a field survey or sampling
effort will be recorded in a log book or equivalent stan-
dard form. Each page or form will be consec¢utively numbered
and will be at least 4-1/2 inches by 7 incheés in size. All
entries will be made in indelible ink or hard lead pencil
and all corrections will consist of line-out deletions that
are initialed and dated. As a minimum, entries in a log
book will include the following:

o Purpose of sampling

o Location, description, and log ph;tographs of the
sampling point

(o} Details of the sampling site (e.gi, the elevation

of the casing, casing diameter and depth,
integrity of the casing, etc.)

o Name and address of field contact

(o} Documentation of procedures for p‘eparation of
reagents supplied which become an integral part of
the sample (e.g., filters and absdrbing reagents)

o Identification of sampling crew members

o Type of sample (e.g., groundwater, soil, sludge,
wastewater)

o Suspected waste composition

o Number and volume of samples taken

o Sampling methodology, including distinction
between grab and composite samples

o Sample preservation

o Date and time of collection

o Collector's sample identification numbers
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o Sample distribution and how transported (i.e.,
name of the laboratory and transporting agent)
o References such as maps of the sample site
o Any field measurements made (e.g., pH, specific

conductance, temperature, and water depth)

o Signature and date by the personnel responsible
for observations

o Decontamination procedures

Sampling situations vary widely. No general rules can spec-
ify the extent of information that must be entered in a log
book or standardized form. However, records will contain
sufficient information so that someone can reconstruct the
sampling activity without relying on the sample collector's
memory. The log book and standardized forms will be kept
under strict chain~-of-custody.

CORRECTIONS TO DOCUMENTATION

Unless prohibited by weather conditions, all original data
recorded on traffic report forms, sample identification
tags, chain-of-custody records, and receipt for sample forms
will be written with waterproof ink. No accountable
serialized documents are to be destroyed or thrown away,
even if they are illegible or contain inaccuracies that
require a replacement document.

If an error is made on an accountable document assigned to
one individual, that individual shall make corrections by
making a line through the error and entering the correct
information. The erroneous information should not be obli-
terated. Any subsequent error discovered on an accountable
document should be corrected by the person who made the
entry. All subsequent corrections must be initialed and
dated.

LABORATORY CUSTODY

Laboratory custody will conform to procedures established
for the CLP. These procedures include:

o} Designation of a sample custodian

o Correct completion by the custodian of the chain-
of-custody record, sample tag, and laboratory
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request sheet (including documentation of sample
condition upon receipt) ‘

o Laboratory sample tracking and documentation pro-
cedures

o Secure sample storage (of the appropriate environ-
ment--refrigerated, dry, etc.)

o Proper data logging and documentation procedures
including custody of all original laboratory
records

CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT (FIGURE 8)

The Central Regional Laboratory Sample Data Report is filled
out by the CH2M HILL Sample Documentation Caordinator. A
separate report is filled out for each laboratory that
receives samples.

1. Enter the case number or SAS number.

2. Enter the site name.

3. Enter the laboratory name.

4. Enter the date shipped. |

5. Enter the Superfund D.U. number. i

6. Enter the EPA RPM.

7. Enter the CERCLIS number.
8. Enter the page numbers.
9. Enter the CRL numbers.

10. Enter the organic or inorganic traffic report number or
the SAS packing list number.

11. Check the appropriate boxes for the analyses to be per-
formed.

PACKING AND SHIPPING PROCEDURES

Sample packaging and shipping procedures are based on U.S.
EPA Specifications and Department of Transpo&tation (DOT)
regulations (40 CFR). The procedures vary according to



CASE NUMBER/SAS Ne.

SUPERFUND DU NUMBE
ACTIVITY NUMBER

CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT

THIS FORM IS TO B
SITE NAME.
EPA AP s O5C (S M S M ICES)

ORGANICS/INORGANICS
ED FOR SAMPLES SENT TO CONTRACT ONLY

LABORATORY. 1

NOTE: For purposes of illustration forms
are reproduced at 70% of original
size.

FIGURE 8
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|

sample concentration and matrix and are designed to provide
optimum protection of samples and the public.

All samples will be shipped within 24 hours of collection.
Shipping containers must be insulated, durable, and water-
tight. Bagged samples are to be cushioned within the ship-
ping container with vermiculite packing material (zonolite).
To prevent contamination of samples, all containers regard-
less of size and type must be placed inside [sealed plastic
bags before being packed in vermiculite or zonolite. Pre-
formed poly-foam cooler liners may be used for shipment of
low-concentration samples only.

Following shipment, airbill numbers must be called in to the
SMO and to the sample documentation coordinator.

LOW-CONCENTRATION SAMPLES

1. Prepare coolers for shipment.
o Tape drains shut.
o Affix "This Side Up" labels on all four sides and
"Fragile" labels on at least two sides of each
cooler.

o Place mailing label with laboratory address on top
of coolers. :

o Fill bottom of coolers with about53 inches of
vermiculite or use performed poly*foam liner.

o Place appropriate traffic reports, SAS packing
lists, or regional field sheets and chain-of-
custody records with corresponding custody seals
on top of each cooler.

2. Arrange decontaminated sample containers in groups by
sample number.

3. Mark volume levels on bottles with a grease pencil.

4. Secure appropriate sample tags around lids of con-
tainers with string or wire.

5. Secure container lids with strapping tape.

6. Arrange containers in front of assigned coolers.



10.

11.

12.

13.

14.

15.

16.

17.

18.
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Affix appropriate adhesive labels from assigned traffic
report to each container. Protect with clear label
protection tape.

Seal each container within a separate plastic bag.

Arrange containers in coolers so that they do not
touch.

If ice is required to preserve the samples, cubes
should be repackaged in double zip-loc bags and placed
on and around the containers (especially on VOA vials).

Fill remaining spaces with vermiculite (or place poly-
foam liner cover on top of samples).

Sign chain-of-custody form (or obtain signature) and
indicate the time and date it was relinquished to Fed-
eral Express.

Separate copies of forms. Seal proper copies within a
large zip-loc bag and tape to inside 1id of cooler.
Distribute remaining copies as indicated in the follow-
ing sections.

Close 1id and latch.

Carefully peel custody seals from backings and place
intact over 1id openings (right front and left back).
Cover seals with clear protection tape.

Tape cooler shut on both ends, making several complete
revolutions with strapping tape. Do not cover custody
seals (see Figure 9).

Relinquish to Federal Express. Place airbill receipt
inside the mailing envelope and send to the sample
documentation coordinator along with the other documen-
tation.

Telephone the SMO in Alexandria, Virginia.

Note: This step should be omitted for samples sent to

the CRL).

Ms. Leslie Braun (subject to change)
(703) 557-2490

Provide the following information:



MAILING LABEL
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o Your name
o Project name
o Case number
o Number of samples sent to each laboratory for
analysis

(o) Airbill numbers

This must be done IMMEDIATELY following sample
shipment. If the SMO is closed at that time, call in
the information first thing the next day.

MEDIUM- AND HIGH-CONCENTRATION SAMPLES:

Medium- and high-concentration samples are packaged using
the same techniques used to package low-concentration
samples, with several additional restrictions. First, a
special airbill including a Shipper's Certification for
Restricted Articles is required (Figures 10 and 11).

Second, "Flammable Liquid N.0.S." or "Flammable Solid
N.0.S." labels must be placed on at least two sides of the
cooler. Third, sample containers are packaged in metal cans
with lids before being placed in the cooler, as indicated
below.

o Place approximately one-half inch of vermiculite
in the bottom of the can.

o Position the sample jar in the zip-loc bag so that
the sample tags can be read through the plastic
bag.

o Place the jar in the can and fill the remaining

volume with vermiculite.
o Close the can and secure the 1lid with metal clips.
o Write the traffic report number on the 1lid.

o Place "This Side Up" and "Flammable Liquid N.O.S."
(or "Flammable Solid N.0.S.") labels on the can.

o Place the cans in the cooler.
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DISTRIBUTION OF COMPLETED DOCUMENTS

Final disposition of the completed documents is as follows:

(o]

SPECIAL INSTRUCTIONS FOR SHIPPING
SAMPLES BY FEDE EXPRES

Shipped with Samples: ;

Chain-of-custody form, white original
Traffic report forms, white and yellow copies
SAS packing list, pink and g9ld copies
Sample tags

Retained by Project Manager: :
- Sample identification matrix!
- Field log books (at completién of project)

Sent to CH2M HILL Documentation Cdordinator:
- Chain-of-custody form, pink #nd vyellow copies

- Traffic report forms, white ?riginal and pink
copies |

- SAS packing list, white original and yellow
copy

- Notice of transmittal

1. Label cooler as hazardous shipment.

o

Write shipper's address on outside of cooler. 1If
address is stenciled on, just write "shipper™
above it. '

Write or affix sticker saying "This Side Up" on
two adjacent sides.

Write or affix sticker saying "ORM-E" with box
around it on two adjacent sides. Below ORM-E,
write NA#9188.

Label cooler with "Hazardous Substance, N.0O.S."
and "liquid" or "solid," as applicable.

2. Complete the special shipping bill for restricted arti-
cles (Figures 10 and 11),
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Under Proper Shigging Name, write "Hazardous Sub-
stance, N.0.S." and "liquid” or "solid," as appli-
cable.

Under Class, write "ORM-E."

Under Identification No., write NA No. 9188.




Appendix G
PROPOSED NPDES DISCHARGE LIMITS

GLT821/12-3



OFFICE MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

DATE: -April 10, 1987

TO: John Buck THRU: Joseph Krieger;?‘ﬂz
Larry Kane
Joseph Stallsmith
~Jane Magee

FROM: Brad Gavin Glenn Pratt

SUBJECT: Proposed Design and NPDES Permit Limits for the North Side Landfill

Attached are some design and permit limits for the North Side Landfill.
The limits for the parameters copper, lead, zinc, hexavalent chromium, and
cyanide, were determined using EPA criteria for toxicity to aquatic life. The
limits for the parameters arsenic, tetrachloroethylene, trichloroethylene,
methylene chloride, benzene, and phenanthrene were determined using EPA
criteria for protecE%on of human health from the carcinogenic effects of these
compounds at the 10 risk level for people consuming aquatic organisms only.
The limit for 4-chloro-3-methylphenol is one~tenth the 96-hour LC50 for the
compound. The limits for TSS, oil & grease, chloride, and iron were
determined using available toxicity data for the compounds and best
professional judgment. The flow used to determine all of the limits was the

Q7 0 flow of Finley Creek, which, given the limited drainage area is assumed
t5'82 0.0 cfs.
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Parameter

TSS

0il and Grease
Chloride

Total Recoverable
Total Recoverable
Total Recoverable
Total Recoverable

Hexavalent Chromium 0.006 0.009 Twice Weekly  24-Hr. Comp.

Total Cyanide
Total Iron

Northside Landfill
Proposed Permit Limits

4/09/87
Discharge Limits Monitoring Requirements Design Limitswss
Monthly Daily Long Term
Average Maximum  Frequency Type Average
mg/1l mg/l
10 20 Twice Weekly  24-Hr. Comp. . -~
- 10 Twice Weekly Grab - -
- 1,500 Twice Weekly  24-Hr. Comp. -
Copper 0.015 0.023 Twice Weekly  24-Hr. Comp. 0.011
Lead 0.009 0.014 Twice Weekly  24-Hr. Comp. 0.0066
Zinc 0.098 0.17 Twice Weekly  24-Hr. Comp. 0.0658

0.006 0.01 Twice Weekly  24-Hr. Comp.
- 1.00 Twice Weekly  24-Hr. Comp. -
0.0000175 - Twice Weekly  24-Hr. Comp. -

Total Arsenic* -

4-Chloro-3-Methylphenol - 0.001 Twice Monthly Grab -
Tetrachloroethylene 0.009 - Twice Monthly Grab - -~
Trichloroethylene 0.081 - Twice Monthly Grab -
Methylene Chloride 0.016 - Twice Monthly Grab -
Benzene 0.04 - Twice Monthly Grab -
Phenanthrene** 0.00003 - Twice Monthly 24-Hr. Comp. -
Chronic Toxicity**#* Monitor Omnly Quarterly 24-Hr, Comp. -

*The detection level of arsenic is 0.001 mg/l while the
monthly average limit is 0.0000175 mg/1. 1If the
permittee never exceeds 0.001 mg/l of arsenic in their
effluent the permittee will be in compliance with the
permit,

**The detection level of phenanthrene is 0.0054 mg/l

while the monthly average limit is 0.00003 mg/l. If
the permittee never exceeds 0.0054 mg/l of phenanthrene
in the effluent the permittee will be in compliance
with the permit.

***The permittee shall monitor chronic toxicity of the

effluent using the fathead minnow growth test and the
ceriodaphnia life cycle test quarterly for a period of
one year. If after that sampling has been completed
and the effluent has been found not to be chronically
toxic the permittee will be allowed to reduce the
toxicity monitoring to yearly.
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INDIANAPOLIS

OFFICE MEMORANDUM

DATE: May 27, 1987

> X4
TO: John Buck ?Q THRU: Joseph Kriegegjag
Larry Kane |J , 7
-4
Joseph Stallsmith oL
Jane Mag
FROM: Brad Gavin Glenn Prat

SUBJECT: Additional NPDES Permit Requirements for the North Side Landfill

On April 10, 1987 I sent a memo regarding some proposed permit limits
for the North Side Landfill. The memo never made it through channels and
hasn't been located. Attached find a copy of that earlier memo and a list of
proposed permit requirements for some additional pollutants. The 1limits for
the parameters chloroform, and 1,l-dichloroethylene were determined using EPA
criteria for protecgéon of human health from the carcinogenic effects of these
compounds at the 10 ~ risk level for people consuming aquatic organisms only.
These limits should adequately protect the people which receive their drinking
water from the Eagle Creek Reservoir from the carcinogenic properties of these
compounds. The 1limit for phenol is one-tenth the 96-hour LCS50 for the
compound. Monitoring for cis-1,2-dichloroethylene will be required since it
has been frequently detected in the receiving stream downstream of the North
Side Landfill. A GC/MS scan will be required quarterly to determine if
unpermitted parameters are being discharged in harmful quantities. The flow
used to determine all of the limits was the Q7 10 flow of Finley Creek, which,
given the limited drainage area is assumed to Be 0.0 cfs.



Parameter

Phenol
1,1-Dichlorocethylene
Chloroform
Cis-1,2-Dichloroethylene
GC/MS Scan

— e T

Northside Landfill
Proposed Permit Limitg
5/27/87

Discharge Limits
Monthly Daily

Average Maximum
mg/1
- 0.57
0.002 -
0.016 -

Monitor Only
Monitor Only

Monitoring Requirements

Frequency

Twice Weekly
Twice Monthly
Twice Monthly
Twice Monthly
Quarterly

Type

24-Hr. Comp.
Gradb
Grab
Grab
As required by
test method



State Form 4336

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

INDIANAPOLIS
.. OFFICE MEMORANDUM
DATE:  June 7, 1988
. 1Y
TO: John Buck Q()D, q{‘aé‘h : THRU:  Joe Krieger% é/7
Office of Environmental Response Lon Brumfield

Joe Stallsmitl'qcﬁ 7"

FROM: Brad Gavin

SUBJECT: Northside/ECC Influent Characterization Study

I am sending you some revised limitations {or the Northiside landfill
discharge. Also, as we discussed on the telephone, I am also sending a
copy of the limitations to Al Lao of the Facility Planning Section to
review the influent data and the proposed treatment system to verify
that it will be able to meet the proposed NPDES Permit limits. We are
asking that he comment to you directly through channels, with a copy
sent to us, by June 30, 1988.



North Side Landfill

Parameter Proposed Limits
Average Maximum
mg/t

Arsenic(1] 0.0002 ° 0.0003
Hex. Chromium 0.008 0.018
Copper 0.021 0.048
Cyanide(1) 0.005 0.009
{ron 0.71 1.6
Lead 0.009 0.02
Zinc 0.184 0.429
Chloride 160 3
4-Chloro-3-Methyliphenol [1]  0.0022 0.0044
Tetrachloroethene (2} 0.022 0.056
Trichloroethene (2] 0.021 0.054
Methylene Chioride(2] 0.04 0.089
Benzene (2) 0.037 0.136
Phenanthrene (1] 0.002 0.004 ;
Phenol (2] 0.015 0.026 ;
1,1-Dichloroethene 0.005 0.012 1
Chloroform{2] 0.021 0.046
Cis-1,2-Dichloroethylene Monitor Only
Vinyl Chloride(2] 0.104 0.268
Chloroethane (2] 0.104 0.268
csoos 10 20
1SS 12 26
Phosphorus 1N
Dissolved Oxygen 6.0 minimun daily average
Ammonia(é]}

Summer 1.5 3.0

Winter 3.0 6.0

(1] The limitations for the above noted parameters are based on the quantification limits for

those parameters.

The limitations bssed on Water Quality Standards sre given below. !f

more precise methods of analysis are approved the permit may be modified to recognize the

lower detectable values.

Arsenic 0.0001
Cyanide 0.004
4-Chloro-3-Methylphenol 0.00005
Phenanthrene 0.0002

0.0003

0.009

0.00012
0.0005 *

(2] The limitations for the above noted parameters are based on the Best Professional Judgement

(BPJ) of BAT for this discharge.

{31 Or the percent removal required by 327 IAC S-10, whichever is more stringent.

Phosphorus in Raw Sewaqe

Greater than or equal to &

less than 4, grester than or equal to 3
less than 3, greater than or equal to 2
less than 2, greater than or equal to 1
less than 1

vyl Requir

80%
5%
70%
65%
60%

(4] The limitations for ammonis above are based on the available treatment technology. The
limitations protective of water quality are 1.1 mg/{ monthly average and 2.3 mg/| daily
maximum in the summer, and 1.6 mg/L monthly average and 3.3 mg/l daily maximum in the

winter.

If economically viable treatment technology becomes available to treat ammonia to

lower levels this permit will be modified to reflect the new treatability limits.



